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FUNERAL CUSTOMS IN MADAGASCAR 


rue funeral customs of the Malagaches vary accord 
ing to the tribe The illustration of a tomb given 
herewith is reproduced from a photograph taken in the 
coun.ry of the Antanosies near Fort Dauphin in the 
southeastern part of the island 

The burial places are surrounded with stones placed 
erect, when any are to be found in the vicinity, but 
if these are wanting, with stakes more or less carved 
ind figured and surmounted with ox horns rhe tomb 
here represented is that of a chief, whose great wealth 
is attested by the number of the ox skulls fixed around 
the rectangular palisade 

After a person dies, his body is preserved in the hut 
for several d: ys, during which his former friends and 
acquaintances unite around the coffin (the skeleton of 
an old pirogue) in order to sing and dance and make 


copiou; libations in his honor: When the day of the 
funera’ arrives, the coffin is covered with rags of diffe 
ent colors, and above the head is placed an umbrella 


to protect the face against the heat of the sun 
Young girls form the head of the cortege, dancing and 


nging and marking time by clapping their hands 
and sometimes marching around the corpse The 
bearers of the coffin stop at certain places and turn it 
round and round in order to drive away evil spirits 


tfehind walk the aged, and after them the cattle of the 
defunct, if he owned any 
rhe grave, which is not very deep. is immediately 


ifter the burial protected by an improvised wall or a 
palisade, in the construction of which all hands take 
part After this, there begins a festival which is pro 
longed uatil nightfall For the engraving and the 
ihove particulars we are indebted to L’Illustration 


REPORT JIN THE NEW CROTON DAM AND JEROME 
PARK RESERVOIR 


rue Bourd of Engineers appointed to consider the 
present plains for the construction of that portion of 
the new Coton Dam on Croton River, at Cornell site 
which is cesigned to be constructed of earth, with a 
masonry core-wall, and the work of construction there 
of. as far as it has proceeded, and also the core-wall 
ind embarkment of the Jerome Park Reservoir, has 
submitted in exhaustive report rhe first section of 
the report leals with the Croton Dam, the second se« 
tion with tie Jerome Park Reservoi: 

rith NEW ChoTroNn mAM 

This dam is built across the-valley of the Croton 
River, from north to south, about three miles from the 
Hudson Riv» At this point the channel of the river 
was near the foot of the north bluff. which rose 150 
feet in a distance of 350 feet The face of this bluff 
was excavated to solid rock and a masonry wall about 
1.000 feet long was built parallel to the course of the 
river. with its coping for 750 feet at the elevation of 
0 feet above the level of mean tide-water of the 
Hudson River, or 0) feet above the river channel. and 
for 250 feet, at the elevation of 196 feet. forming a 
pillway foe the water which may overflow the dam in 
freshets. (Qn this portion it is proposed to place flash 
boards 4 feet high. making the elevation of the wate! 
surface ordinarily 200 feet above tide level. On the line 
of the dan the channel for the water is over a solid 
masonry vall about 200 feet long at top, abutting 
against the rock of the hillside at the northern end 
and at the southern end against a tower of masonry 
in which ere placed gates for emptying the reservoil 
if necessaly, the sills being at the elevation of 100 


feet above tide 
‘ 


The bottom of the valley is nearly level south of the 





END OF MASONRY DAM AND PIT FOR EMBANKMENT, 
PARTLY FILLED—DOWN-STREAM FACE. 


river for 400 feet, and the hillside then rises 100 feet 
in 300 feet and then 70 feet in 400 feet more to the ele 
vation of 220 feet above tide level 

From tie waste-way to the point on the hill on the 
outh sid« of the valley where the surface of the ground 
was 110 feet above the channel of the stream, a dis 
tance of 735 feet. the dam is designed to be built of 
olid masonry with cut stone faces, from the original 
surface of the ground to the elevation of 210 feet above 
tide level or 10 feet above the proposed full water sur 
face of the reservoir Below the original surface in 
the valley, the earth and rock have been excavated to 
a depth of from 120 feet to 160 feet, until solid rock 
was re:.ched. This pit was filled with rubble masonry 
which at the lowest point is 216 feet wide and at the 
strean level is 120 feet wide and forms the foundation 
of the dam, the width of which is gradually diminishea 
in accordance with the latest theories of masonry dam 
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In the original plans, it was provided that this mas 





16, 1896, it was determined to extend the masonry 110 


rock foundation and 
face of the hillside are respectively 
higher than at the original location. 


45 feet and 50 feet 
This change was 


ruptly, being there 195 feet high, with a bottom width 
At the end, the masonry is built up square, 
From this point to the southerly 
end of the dam, a distance of 454 feet, the present par 
executed plans provide that 
sist of an earthen embankment 
with side slopes of two horizontal to one vertical, and 


46 feat wide at the top 








2) 


The slope of the embank 


In determining the plan of construction for this part 
financial considerations were doubtless pre 
It has been abundantly proven that up to a 


the natural hillside of compact 


prevent the free passage of water, but not heavy enough 


ramming and rolling with heavy grooved 


bank is paved with stone, the slope of the outer 





PARTLY BUILT BANK ON LOWER FACE OF DAM. 


This is the latest accepted engineering prac 
tice in this part of the country for the construction of 


struction are in the steepness of the slopes, the char 
acter of the paving of the water slopes and the methods 
of compacting the material as it is put in place 


drawn and the material to be used is of such character 
as to make it certain that if constructed under proper 
supervision the 300 feet of the dam from the southerly 
end will be safe beyond peradventure 

comprising the junction be- 
tween the masonry dam and the earthen embankment 
presents, however, a different problem 


ment of which we have knowledge. In order to enable 
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to 150 feet below the surface of the ground and 169 
feet wide at the bottom. The sides of this excavation 
slope outward and upward so that at the surface of 
the ground the pit at one end is 30 feet deep, 20 fee 
wide at the bottom and 110 feet wide at the top; and ay 
the other end, where the masonry wall begins, the pit js 
135 feet deep, 160 feet wide at the bottom and 560 fee 
wide at the top, and this end is open to the valley. The 
bottom of this pit is 60 feet below the bottom of the 
proposed reservoir. 

After filling this pit to the level of the bottom of the 
reservoir, it is necessary, in order to make the conne¢ 
tion between the masonry and earthen sections of the 
dam, to construct in it an embankment, which at one 
end is 70 feet high, and is 20 feet wide at bottom. 119 
feet wide at 30 feet above the bottom, then widens out 
to 206 feet, and is then drawn in to 46 feet wide at the 
top. At 75 feet from the end, it is 100 feet high, 59 
feet wide at the bottom, 400 feet wide at 40 feet ‘i bove 
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nkment at End of Masonry Dam 


the bottom and 46 feet wide at top. At the nort ier 
end it is 150 feet high, 250 feet wide at the bottom 5 
feet wide at 80 feet above the bottom and 46 feet vic 
at the top. 

This end abuts against a masonry wall 150 feet idk 
and the pertion of the bank which extends beyon: the 
masonry on each side has to be supported by a slc ping 
embankment extending down the face of the mas :nry 
dam 300 feet on the upper side and 200 feet on the 
lower side. These supporting banks are conic: ir 
form, the base being carried around to meet the nat 
ural surface of the ground above ayd below the am 
This embankment is built up above the original nat 
ural surface of the ground to a height of 40 feet a_ the 
south end and 70 feet at the north end. 

There is no earthen dam of equal magnitude i: ex 
istence, so far as could be learned, and there \ ere 
therefore, no precedents to guide the engineer. ii 
forming an opinion as to whether such a structure can 
be made safe. 

As regards the stability of such a structure ag: inst 
overturning or sliding on its base, no question ca: ex 
ist. The point to be considered is whether an ear’ het 
dam like this can be made sufficiently tmpermealh/c to 
water to prevent the outer slope from becoming situ 
ated and thus liable to be washed out and slide 

Whether such a result can be accomplished dep nds 
largely upon the character of the material emp) oye 
in the construction of the bank. The Board examines 
the material which has been used in the building of 
the embankments so far constructed and made -ome 
experiments on the permeability of the material when 
placed in embankment and when subjected to the a: tior 
of water. It also procured several samples of materia 
taken from the embankments and from pits in the 


vicinity, giving a fair idea of the nature of the ma 
terials which have been and which may be usrd !! 
the banks and had tests of them made by the Hydrauli 
Laboratory of Cornell University. All the tests indi 
cated that this material, which was found to be a! most 
identical in character with that which has been wset 
in the construction of all the earthen dams i: the 
Croton Valley, is permeable to water under any heat 
from 3 to 150 feet, and that when exposed to the iret 
action of water it disintegrates and assumes a flat slop 
the surface of which is best described as slimy 

On examining the face of excavations which have 
been made in various parts of Croton Valley, it w s ob 
served that the materials composing the glacial drif! 
are not, as a general rule, evenly distributed or inter 
mingled so as to form a homogeneous mass. There af 
distinct masses of gravel and boulders, beds of sate 
and finer gravel and large pockets of a very fine sat® 








with 
mate 
isso 
reach 
of th 
be se 
at sol 
of ha 
the f 
the fi 
mass 
In 
mater 
verter 
percol 
to apy 
is 
hich € 
found 
an’ th 
banks 
he 
he ght 
becn it 
Pipe Vv 
in| th 
pipes 1 
1 al 
th ent 
pe st 





of the 
th em! 
n aj 
pr OSE 
mé it, i 
th: ougl 
wa er ¢ 
mim s 
to: 20 
tw to 
n th 
an sat 
Ti ‘cus, 
Dan, If 
1 en 
ou er sl 
an: uns 
he | 
mile at 
me! Mai 
Aq reduc 
suoing 
ment of 
wail ane 
wi h the 
th foun 
he sh 
bark is « 
The mor 
built, th 
TI evic 
Carmel | 
ad oining 
be-omes 
water in 
in the be 
th Crote 
that witl 
the slope 
‘ompal! 
employed 


lieves thi 
loss of he 
to he 17 
voir or 21 
issumed | 

(n this 
height to 
<0 feet ab 


two to one 
From o1 
material 1 
the manne 
of the opi 
ment adja 
ipproach 
Box Brook 


150 feet of 
would in 1 
lesigned. 

he tro 


flattening | 
WO cubie 
probable sl 
the surface 
embankme 
would add 
ippearance 


Or the 1 
eXtont ovel 
tinent of 


roken sto 
dd largely 
In either 


Would be s 
wrne in I 
partly on 

valley at tl 


the excavat 
miurn res 
per neabilit 
are unknov 
there it is f 
pan.’ inters 
The thrust 
inass of n 
wut not ram 
feet above 1 
firs: 50 feet 
ee) placed 
lavior und 
inverstood | 


fraph. 


Supposing 
® construc 


manded by 1 


f founded o 
trance of i 











D1. 





1d 160 
vation 
ace of 
0 feet 
and at 
> pit is 
DU feet 

The 
of the 


of the 
‘onnec 
of the 
at one 
m, 110 
‘Ns out 
at the 
izh, 50 

i DOVe 


ort ier 
om fit 
et vice 


ot ice 
on the 
slc ping 
nas oMry 
or the 
ici in 
he nat 
1e (am 
nal nat 
ta the 


e i ex 
e ere 
eel in 
ure can 


ag: inst 
cal ex 
ear’ hen 
eabie to 
g satur 
e 

dep:nds 
mployed 
Kani net 
lding of 
le some 
al hen 
e action 
materia 
; in the 





the ma 
used I 
{yd aulie 
ests indi 
be a! most 
yeen wset 
1s in the 
any heat 
the «iret! 
flat slope 
my 
lich 
it w 
cial 
or inter 
The 
s of 


fine 














DeckMBER 7, 1901, 


with a small amount of clay, forming a very compact 
material when not exposed to the action of water, but 
lissolving readily and becoming quite fluid when water 
reaches it. On inspecting the hillsides along the valley 
of the river above the New Croton Dam, instances may 
be seen where it is plain that the ground water hus 
at some quite recent date penetrated to such a pocket 
of hard-pan, as it is termed, dissolved it, carried it to 
the face of the nearest steep slope and sloughed off 
the face, causing a landslide of the super-incumbent 
mass of more solid material. 

in a well-built earthen dam, the various classes of 
material are thoroughly intermingled, forming a mass 
vetter adapted to resist such action by the water of 
percolation, but it is never safe to permit such water 
to appear on the outer slope of the embankment 

1 seeking information as to the actual saturation of 
hich earthen embankments, no recorded data could be 
fond as to the penetration of water into embankments 
an! the slope assumed by the water in passing through 
bar ks of earth artificially constructed with care. 
here are in the Croton Valley six earthen dams of 


he ghts varying from 50 feet to 90 feet which have 
be n in use for from three years to twenty-three years 
Pipe wells were driven into them at different points 
il the elevation at which the water stood in such 


pipes noted. 

1 all of the dams on which observations were made, 
th entire bank on the water side of the core-wall ap 
pe rs to be completely saturated. On the opposite side 
core-wall, water was found to be standing in 
th embankment in every case 

n applying the data obtained from these tests to the 
pr: posed cross section of the New Croton Dam embank 


ol he 


m it, it appears that taking the loss of head in passing 
though the core-wall and the slope assumed by the 
wa er of saturation in each case examined, the maxi 
mim safe height of an earth embankment with its 
to} 20 feet above the water level and its outside slope 


tw. to one, would be 
n the basis of the Middle Branch 
an | saturation, 63 feet; Bog Brook, 


Dam loss of head 
100 feet 6 inches; 


Ti icus, 82 feet 3 inches; Amawalk, 72 feet; Carmel 
Den, 102 feet 5 inches. 
1 embankments of greater height than these, the 


ou er slope would be saturated and the dam unstable 
an’: unsafe. 

he Board is of the opinion that the observations 
m: le at the Bog Brook Dam, the oldest, and the Car 
m¢! Main Dam, the most recent of those built by the 
Aq 1educt Commission, furnish a fair criterion of as 
su'aing the probable saturation of the outer embank- 
meat of the new Croton Dam, provided that the core 
wail and the embankment were built in accordance 
wi h the plans and specifications in every respect, and 
th foundation was on level rock. 

he slope of the surface of the saturated water in the 
bank is determined by the solidity of the embankment. 
The more compact the material of which the bank is 


built, the steeper will be the slope of the saturation. 
TI! evidence of the Middle Branch, Bog Brook and 
Carmel Dams is to the effect that the bank below and 
ad oining the core-wall in the course of a few years 


be-omes saturated up to 83 per cent of the depth of the 
water in the reservoir, and that the slope of saturation 
in the best embankment made of the material found in 
th Croton Valley is about 35 feet per 100 feet, and 
thit with less carefully selected and placed material 
the slope may be 20 feet per 100 feet 

Comparing all the data obtainable of the 
employed and the work already done, the Board be- 
lieves that in the new Croton Dam embankment the 
loss of head caused by the core-wall may be assumed 
o be 17 per cent of the depth of water in the reser- 
voir or 21 feet, and that the slope of saturation may be 
issumed at 20 feet per 100 feet. 

On this basis, which is a liberal one, the maximum 
height to which an earth embankment, with its top 
20 feet above the water line and with outside slopes of 
two to one, can be built with safety is 70 feet. 

From our observations, experiments and tests of the 
material used in the embankments already made and 
the manner in which it has been put in place, we are 
of the opinion that the saturation in the high embank- 
ment adjacent to the masonry dam would more nearly 
approach the Middle Branch rate than that of the 
Box Brook and Carmel Dams and that, at any rate, the 
150 feet of bank adjoining the end of the masonry dam 
would in time become unstable and unsafe if built as 
lesigned. 

he trouble might be overcome to some extent, by 
fattening the slope of the banks and adding about 300,- 
00 cubie yards of embankment, so as to bring the 
probable slope of saturation not less than 10 feet below 
the surface of the bank. This would extend the toe of 
embankment some 250 feet further into the valley, 
would add largely to the cost and would disfigure the 
ippearance of the dam. 

Or the lack of stability might be to a considerable 
extent overcome by facing the lower slope with a rev- 
eiment of heavy block stone paving with a backing of 
reoken stone. This too would disfigure the dam and 
ld largely to the cost 

In either case, the permanent stability of the bank 


material 


would be still a matter of great doubt, for it must be 
orne in mind that this immense bank is founded 
partly on a rock surface sloping down toward the 


valley at the rate of 50 feet in 100 feet, and partly on 
the excavated face of a bank of the natural earth which 
in ‘urn rests on the same sloping rock surface. The 
permeability and character of this natural earth bank 
are unknown except where it has been cut into, and 
there it is found to contain a large proportion of “hard- 
pan.” interspersed among beds of gravel and boulders. 
The thrust of the embankment at its toe is resisted by 
amass of miscellaneous material, dumped in and wet, 
but not rammed or rolled, to a depth of from 100 to 150 
feet above the underlying rock. The character of the 
firs 50 feet in height of the embankment, which has 
been placed on the lower side of the dam, and its be- 
havior under exposure to the weather, will be best 
inderstood from inspection of the accompanying photo- 
graph. 

Supposing that an embankment 70 feet in height may 
® constructed on the plans and of the material de 
manded by the specifications for the New Croton Dam, 
f founded on rock or on solid earth, with absolute as 
Urance of its stability and permanency, an element of 
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uncertainty is introduced when such an embankment is 
placed, as it is here proposed to do, on top and at the 
edge of an artificial bank of earth 100 feet high, built 


in detached sections, as this bank must necessarily 
be built, and sure to be saturated with water from a 
reservoir 125 feet deep behind it, and the ground water 
from a steep hillside adjoining it. This uncertainty 
arises chiefly from the fact that the settlement of a 
bank thus constructed must be very irregular and the 
liability to cracking and deformation great, being 
built at different times and of various kinds of ma- 
terial. There is no way in which such irregular set 
tlement can be avoided. It will take place largely 
during and after the filling of the reservoir with water, 
and there is no way in which cracks in the embank- 
ment which may have once opened to permit the pass 
age of water can be closed. The percolation of water 
through the bank, at any but the lowest velocity, would 
endanger its stability beyond repair, and no amount 
of additional earth placed upon its slopes would suffice 
to make it permanently stable 

This doubt as to its permanent stability is sufficient 
to condemn this plan of construction for this important 
structure, on the permanency of which the safety of 
the water supply of New York depends 

The only alternative is the continuation of the mas 
onry dam of its full section, for the remaining portion 
of the work. The extreme southerly end, about 140 feet 
long, south of the gatehouse controlling the inlet to 
the old aqueduct, where the top of the dam would be 


30 feet above the natural surface, might be made an 
earth embankment The additional expenditure re 
quired to change the 290 feet between the gatehouse 


and the present end of the masonry dam from earth to 
masonry would be about $400,000 
(To be continued.) 


NEW RESEARCHES ON THE NEUTRALIZATION 


OF PHOSPHORIC ACID.* 
IN pursuing physiological chemical researches on 
the acidity of the liquids of the body, I have been led 


to undertake the study of the neutralization of acids 
in multiple functions, organic and mineral, and chiefly 
that of phosphoric acid. I had previously discovered 
in this acid three distinct functions: that of a mono 
basic acid, comparable to the most energetic mineral 
acids; then a weaker acid, of the order of acetic acid; 
and a third acid, of the order of that of the alcohols 
These three acidities correspond to the formation of 
monobasic, bibasic and tribasic phosphates. They are 
manifested as much in the inequality of disengage 
ment of the heat of neutralization, which character- 
izes each of them, as by the diversity of tint of cer 
tain colorants, such as methylorange, evidencing the 
monobasicity; phenol-phthalein, evidencing the first 
two basicities; and the blue C, P evidence, though a 
little uncertain, of the third basicity 

My new researches have been directed to the double 
decompositions of the chlorides of calcium, barium 
and magnesium and the nitrate of silver, opposed in 
different proportions to free phosphoric acid, and to 
the monosodic, bisodic and trisodic phosphates, as 
well as to the monoammoniac, biammoniac and tri- 
ammoniac phosphates, for the purpose of determining 
the corresponding variations of acid percentage. Be- 
fore presenting the detail of these experiments, whose 
number amounted to hundreds, I will consider the di- 
rect neutralization of phosphoric acid by lime and by 
baryta. 

The new results obtained have confirmed and supple- 


mented former ones, adding to them certain phe 
nomena, which appear of interest as connected with 
the general problem of neutralization. 

1. A solution of lime, containing for example, 1.2 


1.4 gramme to a liter (Ca O 10 liters to 
50 liters), is poured slowly from a graduated burette 
into a solution of phosphoric acid (PO,H 8 liters) 
No precipitate occurs at first; but the methylorange at 
tests the neutralization when an equivalent of alkali 
has been attained for a molecule of acid, precisely as 
with soda and with baryta; that is, PO, H Na OH for 
soda; 2P0,H Ba O and 2P0,H Ca O for lime and 
baryta (bivalent bases). If the solution of lime is still 
added rapidly. the acid commences to be precipitated 
in the form of bibasic phosphate, 5PO,CaH or P.O 
2CaOH.O, the precipitation being almost complete 
with two equivalents of lime (one molecule). 

Yet the reaction not stop at this limit, a new 
proportion of lime being attached tg the precipitate, ac 
cording as the alkaline solution is added. Now, a re 
markable circumstance, the increase of lime in the pre- 
cipitate is not instantaneous, but progressive: it occurs 
a little after, and is only completed very slowly, even 
when the acid is put at once in presence of a consider 
able excess of lime, such as 4 Ca O and even 10 Ca O 
(8 or 20 equivalents). This is noticed by allowing the 
liquid to rest, when it quickly becomes clear, or by 
filtering it. With longer delay the precipitate changes 
in nature, and the material, again put in suspension 
by shaking, is deposited again very slowly, remaining 


gramme to 


does 


emulsionized in the manner of a colloidal body In 
working from the beginning, a determined fraction of 
the initial volume+ may be isolated and the alkaline 


the use of normal chlorhydric 
acid, for example, and ef a colorant. Methylorange 
has been used preferably As soon as all the phos 
phorie acid has been precipitated, which is effected by 
a proportion of lime a little superior to two equivalents 
(Ca O for PO, H,), the clear liquid contains only lime 
and the indications of the three colorants; methyl- 
orange, phenol-phthalein and turnsol respond essen- 
tially to the same limit. This limit makes known the 
proportion of free lime in the solution, and by differ 
ence, the quantity precipitated by the phosphoric acid. 

2. By gradually pouring the lime water into the 
phosphoric acid the methylorange turns, as I have 


portion ascertained by 


*From the French of M. Berthelot. Communication presented to the 
Academie des Sciences. 

+ Because of the great dilution of the liquids, their volume, by the effect 
of the formation of the precipitate, only experiences insensible variations, 
at least forthe degree of precision of alkalimetric experiments. The 
filters used were formed of the white paper employed for chemical 
analyses, This paper only retains insignificant quantities of alkali, that 
is to say, comprised below the limits of error, as is determined by com- 
paring the filtered liquids with the liquids isolated by decantation, The 


liquids should be prepared and presezved in closed veseels free from con- 
tact with the air, 





21681 






just said, toward the state P,O,: CaO (soluble mono 
basic phosphate). 

By working in the opposite direction, that is to say, 
pouring the phosphoric acid gradually into the lime 
water, the turning takes place toward the state P,O.,: 
CaO, that is to say, from the time of the forma- 
tion of the insoluble bibasic phosphate, which takes 
away two equivalents of base soluble by alkalimetric 
action. 

With phenolphthalein, the first limit is less clear; it 
has appeared near 1.4 CaO 

3. To better observe the progressive fixation of the 
lime on the bibasic phosphate precipitated in the first 
place (PO,CaH or P.O., 2CaO, H.O), I have instantly 
effected the mixture of the solution PO,H, with a vol- 
ume of lime water containing 4CaO and 10CaO (8 4 
20 equivalents). 

Making use of methylorange, the following percent- 
age of lime fixed on PO,H, has been observed: 





With 4CaO. With 10Ca0O, 
1.34 1.77 
FOE Gi vccdusves nes 1.82 1.93 
Second day....... eee 1.89 — 
- 3 2a 1.93 1.96 
PRE Gibascecevsna 1.97 
rhe last figures correspond nearly with the formula 


phosphate 
executed simultaneously with three 
found essentially the same, in two 


of a quadribasic 
The estimation 
colorants, has been 


distinct trials 
PR ec pe waleedess 1.77 1.95 
Phenolphthalein ............. 1.80 2.02 
po ee ee ee eee 1.77 1.96 


When it is shaken, the precipitate enters into sus 
pension again, and the emulsified liquid scarcely be 
comes clear, even after some weeks of But if 
several hundredths of its volume of a saturated solu 
tion of sodium chloride is added, the precipitate coagu 
lates and separates. According to the titration of the 
clear liquid thus obtained, the precipitate contains for 
PO,H,:1.99 CaO 

The liquid can also be made clear by 
60 deg. in a closed vessel for six hours. 


repose 


keeping it at 
The next day 


the estimation by methylorange has indicated for 
PO,H,, the proportions of lime precipitated: 2.1 CaO 

The light excess, 0.1, may be attributed to the pre 
cipitation of the lime water occasioned by the action 
of heat In fact, the same amount of the same lime 
water, heated simulteneously by the same bath, has 
lowered the amount from 1.16 gramme to 1.12 gramme 
per liter. 

According to these facts, which agree with my pre- 
vious observations, making them more precise, the 
condition of three equivalents does not represent the 


limit of the saturation of the phosphoric acid by the 
lime, any more than by soda, which continues to disen- 
gage a little heat. even beyond the proportion PO,H 
3NaOH. The same is the case with baryta. 

A calcic quadrivalent compound (Isoklas) has even 
been observed in nature (Gmelin, t. ii; p. 3864). This 
compound would correspond to calcium oxychloride, 
CaC..3CaO + to basic calcium nitrate, Az.O,Ca,CaO 

4. Baryta gives occasion for similar observations 
When a solution of baryta is poured gradually into 
phosphoric acid, the turning of the methylorange cor 
responds to the soluble monobasi« P.O.,Ba0O,2H.O 
as is the case with soda and lime. 

Operating in the opposite direction, a progressive 
fixation of alkali on the bibasic salt PO,BaH has been 
noticed. 


salt 


Kk eer re rr re ree 1.33 BaO 
MEY cha¥ c0S das (usd beewgnenens 1.45 
Be Be BIR. cvccccccwndvvceses 1.725 
After some days 1.91 
1 have not succeeded in passing beyond this limit, 
but it nearly approaches a quadribasic phosphate. 
When the tribasic phosphate, P.O..3BaO, is precipi- 
tated by double decomposition, it is amorphous at 
first, then crystallizes, disengaging 14 Cal., according 


to my old observations. 

When calcium and barium phosphate are precipitated 
by double decomposition, | observed that the precipi 
tated salt varies, according to the constitution of the 
initial soluble alkaline phosphate, its relative propor 
tions, and other diverse circumstances in 
saturation. There can be obtained 

Either a bivalent salt, such as PO,CaH, or PO,BaH 

Or a trivalent salt, such as P.O,,3Ca0, or P.O,, 5BaO 

Or a salt of intermediate saturation, such as those 
observed by Berzelius; 

Or a double salt, such as P.O.2Ba0,2NaOH and the 
analogous compounds obtained by the regretted Joly 

Lastly, if the operation is conducted with an excess 
of potash or of soda, quadribasic phosphates, or thet 
mixture with tribasic phosphates, may be obtained 

By reason of these facts, of which I have made a 
thorough study, the changes in the degree of neutrality 
of the liquids decanted or filtered are very different 
according to the circumstances, and they do not co! 
respond in the majority of cases to the formulas ac 
cepted on hypothesis by the physiologists. 


its degree ot 


RAILROAD MATERIAL IN CHILE 


Consul-General Hughes, of Coburg, under date of 
October 26, 1901, says: 

According to a semi-official report, the Chilean Sen 
ate has passed a law by which the administration has 
at its disposal 11,150,000 pesos ($4,069,750), to be drawn 
within four years, for the purchase of engines and 
ears: also, for the building or enlargement of repail 
shops, as well as for the maintenance of the railroad 
lines. the bridges, and other parts of the government 
railroad. It is further stated by this law that the Chil 
ean Government is not bound to buy its supplies en 
tirely from the inland workshops. This leaves an open 
ing for outsiders, of which our manufacturers ought t 
take advantage. 3 


Varnish for Copper.—To protect copper from oxida 
tion a varnish may be employed which is composed of 
carbon disulphide 1 part, benzine 1 part, turpentine oil 
1 part, methyl alcohol 2 parts and hard copal 1 part. 
The varnish is very resisting: it is well to apply several 
coats of it ta the copper.—Die Werkstatt, 
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A NEW FEED-WATER REGULATOR 

Tne accompanying illustrations show a system of 
feed-water regulating apparatus which has been intro 
duced by the “Reliance” Patent Feed-water Regulator 
Company, of Glasgow, says The Engineer, to which we 
are indebted for the engravings. It has been specially 
devised for application to those types of boilers which 
contain a comparatively small quantity of water. Of 
course the danger in all automatic devices of this 
description is that they should fail to work. On this 
point we can say, in connection with this apparatus, 
that a number have been fitted and are at work, we 
are informed, satisfactorily; that one of our repre- 

















works where the appliance 
parts when ope ned 


sentatives has visited the 
is made, and has examined all the 


up, and has also, on more than one occasion, seen 
it in operation on the boilers in the Court House at 
Glasgow On the occasions of his visits he reports 
that the apparatus was working satisfactorily. We 
raised several points in connection with different parts 
of the mechanism where we thought trouble might 


replies to these were reassuring 
length when we have 


irise, but the makers 
and we shall refer to them at 
described the mechanism 

The regulating arrangement consists, in the first 
place, of a pin valve, inside the drum, which 

worked by a lever operated by a float and weight 
rhe float and balance weight are so arranged that if 
the water does not raise the float the valve is open, but 
that on the water rising and lifting the float the valve 
is closed rhe apparatus consists 
as will be seen in Fig. 1, of a special form of check 
Ive, which is provided with a steam-regulating cyl 
rhe cylinder is fitted with a deep piston, having 


boiler 


second part of the 


Vi 


inder 


but a small length of travel, and a long gun-metal rod 
through two stuffing boxes to the check valve 


passing 
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downward it comes into contact with the lower face 
and prevents any escape of steam. The piston has a 
small amount of vertical travel on the piston-rod, and 
ordinarily when no steam pressure is on it is kept 
pressed against the nut screwed on the end of the 
piston-rod by means of a second coiled spring, which 
is carried between the underside of the piston top and 
a collar on the piston-rod, as can be readily seen in 
the illustration. A drain outlet is provided at the 
bottom of the cylinder to carry off any condensed 
steam when the piston is up. The upper portion of the 
cylinder is connected to the pin valve on the boiler by 
means of a steam tube. 

With so much explanation we can proceed to discuss 
the method of working. When the water in the boiler 
rises above a given point the float, Fig. 2, is lifted, 
and the pin valve is opened. Steam passes through it, 
and is admitted to the upper part of the cylinder con- 
trolling the check valve. The piston descends till the 
end of the spindle rests on the check valve, compress- 
ing the outer spring only as it does so. The travel 




















of the spindle being thus arrested, the piston itself con- 
tinues to be forced down, thus compressing the outer 
and inner springs till the valve faces, formed on the 
piston and the lower cover, meet When the water 
again falls in the boiler the float falls with it, and the 
pin valve is closed. The steam in the pipe and cylin- 
der then condenses and the piston is forced upward 
by the springs, which no longer have to contend with 
the steam pressure The result is that the check 
valve is free to pass feed-water into the boiler. We 
are informed that in practice it has been found possi- 
ble to keep the water-level from fluctuating more than 
‘4 inch, that is 4 inch above or below a given level. 
If it is desired to fill up the boiler above the working 
level, the steam is shut off by the small cock on the 
supply pipe, and if at any time the water is required 
at a lower level than usual, the piston and spindle can 
be screwed down by means of the hand wheel on the 
top of the regulator, just in the same manner as an 
ordinary stop valve. 

In some cases where it is desirable to be able to 
alter the working level of the water while the boiler 
is under steam, an arrangement is supplied whereby 





The piston is capable of movement in the cylinder and 
also on the piston-rod There are two coil springs 
inside the piston One of these, which rests on the 
bottom of the cylinder, by pressing against the under 
side of the piston keeps it at the top of the cylinder 
when no steam is admitted through the needle valve 
The underside of the piston has a valve face attached 
to it, and a corresponding face is screwed to the lower 
cover of the cylinder, so that when the pistoz is pressed 








NEW EXCAVATOR. 
1. General view of the apparatus, 2. Details of the discharging 
hopper 


the whole float gear with its valve can be raised or low- 
red from the outside. Fig. 2 shows how this is brought 
about The bracket carrying the front gear has a 
tubular extension projecting upward through a pack- 
ing gland on the boiler. This extension is screwed, and 
can be moved up and down by means of a nut and hand 
wheel. The whole float gear can therefore be put in 
any desired position. 

In applying this feed-regulating apparatus to a row 
of boilers, the feed pump is kept constantly at work, 
and it may sometimes happen that all the regulators 
are shut down at one time. Without some means of 
relieving the pressure this would put a heavy strain 
on the feed pipes and joints. A relief valve is, there- 
fore, connected to the pipes, and is set to work at about 
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10 pounds above boiler pressure. The overflow from 
the relief valve is generally taken to the tank from 
which the pump draws its supply. 

When in the nature of the circumstances of working 
the boiler pressure fluctuates greatly, it is sometimes 
found that an ordinary spring relief valve set to work at 
the maximum steam pressure cannot be opened by the 
pump when the steam pressure is low. If nothing were 
done naturally the pump would stop. It is, of course, 
desirable that the pump should always be in motion, 
and another form of relief valve has been designed 
which adjusts itself to variations in the steam pressure 
This valve is shown in Fig. 3, and is similar in its 
action to the regulator already described. A _ small 
cylinder takes the place of the ordinary spring, its 
area being slightly in excess of the area of the valve. 
The boiler pressure is conveyed to the outer end of 
this cylinder. The idea is that, however much the 
pressure in the boiler may vary, the reliei valve is 
always held down by a pressure slightly in excess of 
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that on its underside, as long as the feed-water | as 
access to the boilers. The makers claim that the wh le 
apparatus is particularly adapted for use in elect ic 
light and power stations. 

One of the points we raised with the makers was as 
to the effect of dirty water. In reply to this they 
assured us that as the working parts of the regula/or 
are completely cut off from the water in the boiler, 10 
water, save that due to condensed steam, can get iito 
contact with them. Further than this they say tlat 
there is no tendency for the piston to stick, since it is 
kept moving up and down every few minutes. ‘he 
springs which lift the valve exert an upward pressure 
of about 500 pounds. The only time, they inform 1s. 
that the piston is likely to get fast is after a holiday 
stoppage, if the attendant has neglected to oil it. Even 
in this case it is easily freed by pouring in a little thin 
oil and moving down the piston by means of the screw 
and hand wheel on the top. Another place where we 
feared that trouble might arise was in the needle valve. 
We are assured, however, that no trouble has been 
experienced save in one instance, when the water u-ed 
was so foul with coal tar and other matter that all ‘he 
boiler fittings were choked up and there was so much 
sediment lodged in the boilers that about five barrow 
loads were removed from each boiler every six weeks. 
With this exception, they have no record of these 
valves getting out of order, and they inform us tiiat 
they have a number of valves of this type which were 
fitted ten years ago and are still in use. The whole 
apparatus as now made has been at work for more 
than a year in different places with pressures varying 
from 60 pounds to 120 pounds. 

A NEW EXCAVATOR. 

WE represent herewith a new excavator recently in- 
vented by Mr. Harvey C. Lowrie, of the American 50- 
ciety of Civil Engineers, and presenting a number of 
very interesting peculiarities. It is of very plain con- 
struction and needs no railway upon which to shift 
it from one spot to another, as is usually the case: it 
serves for immediately loading dump-carts or ot/er 
vehicles, and it takes up but little space and works in 
all directions. 

The apparatus is here represented digging a trench, 
or, rather, with its metal spoon, gathering up the earth 
from a side cutting. The apparatus carries its in 
stallation of motive power along with it, for in the 'ri- 
pod, mounted upon wheels and forming the principal 
frame, may be seen a boiler, the water reservoir of 
which is quite near, and which sends its steam t> 4 
small motor placed horizontally upon the carriige 
Suitable transmissions permit of rendering this «ar 
riage self-moving, and the more so in that the en ire 
affair does not weigh more than 8 or 10 tons. ‘he 
wheels that usuaily support it may be removed wien 
need be and the carriage be mounted upon four ro! ers 
that will assure its motion in a direction at right 
angles with that of the large wheels, in order to frm 
an excavation lengthwise. The principal and most int- 
teresting arrangement of this apparatus is the large 
inclined area, with a slight bend at its extremity, 
which rests above upon the summit of the tripod ind 
below upon a nearly horizontal cross-piece that may b¢ 
seen to the left of the figure, and on which movis 4 
carriage that carries the engineer of the apparatus. 
On another hand, this cross-piece forms also a path for 
the rollers that support the large excavating «rm. 
This latter, which is formed of U-irons, is capable of 
pivoting and sliding in the mounting of the upper part 
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in moving upon the rollers above mentioned and under 
the traction of chains wound around capstans under 
control of the engineer. The displacements of the ex- 
cavating arm in the direction from right to left are 
caused simply by the displacements of the engineer’s 
carriage, which, through a gear wheel and rack, rests 
upon the horizontal cross-piece, which in reality is com- 
posed of two parallel pieces. The spoon of this ex- 
cavator has a very peculiar form, as may be seen from 
the figure. It displaces itself by moving, through four 
small rollers, upon the lower part of the large arm. 
When charged, it is raised by a chain that extends to 
the upper part of the apparatus and winds around a 
capstan, It redescends under the influence of gravity 
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Besides, “‘there is wood and there is wood,” and tie 
refuse, stumps and pieces of too small a size to be 
employed in carpentry and joinery are often of slight 
value. 

Unfortunately, wood is the fuel that is richest in 
products of distillation. It comprises about 50 per cent 
of carbon, 5 to 6 per cent of hydrogen and 44 to 45 per 
cent of oxygen, with a little sulphur and nitrogen. In 
chemical composition, it resembles cellulose and is 
often charged with water. As well known, the pro 
ducts of distillation, so valuable as chemical products, 
when they are collected in works specially arranged 
and fully equipped with apparatus for the purpose 
cause a very great embarrassment when it is desired 





THE FAUGE GAS GENERATOR, WITH REVERSED COMBUSTION, 


ely. When it reaches the end of its travel, its bot- 
tom opens automatically and its contents fall into a 
pper, and the inclined plane carries the material to 
herever may be desired (say to cars or dump-carts) 
empties it upon an endless belt that carries it to a 
istance. It is even easy to conceive of an arrange- 
rient that will permit of filling up a trench in measure 
s the work of excavation advances, as has to be done 
1 the laying of water or gas mains. 
The curve in the arm forming a rolling path for the 
oon is given for the purpose of affording a means of 
ioving the spoon horizontally over the ground, either 
hen an excavation is being begun (while the arm is 
iised in the position shown by dotted lines in Fig. 1), 
r for attacking the bottom of a cutting in measure 
s it is desired to deepen it. The front of the spoon 
provided with two metallic plates that play the part 
of the colter of a plow in cutting the earth and dis- 
sociating it so that it may enter the spoon.—For the 
above particulars and engravings we are indebted to 
La Nature. 


WEIGHING MACHINE; 
BITION. 
Messrs. W. & T. Avery. LiMirep 
iingham, have a large exhibit at Glasgow of their 
pecial types of weighing machines, and we illustrate 
erewith one of the most interesting of the novelties 
hown—-a machine to be carried on the hook of a crane 
for weighing castings, armor-plates, molten lead in the 
lidle, and other such loads when suspended from the 
crane The suspension loop is bolted to a strong 
rought-iron frame or body from which all the levers 
carrying the load are hung. 
The machine, as shown by the illustration, consists 
a wrought-iron box, A, inclosing the weighing levers, 
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Soho Foundry, Bir- 


B. These levers are suspended from the strong 
wrought-iron frame (C by means of the links, DD. 
he suspension loop, L. is directly connected and 


holted to the frame, C, and additional safety is secured 
hy turning the lower portion of the loop under the 
irame. In this machine none of the levers depend 
upon the containing box for their support. The levers 
are all fitted with hardened steel knife-edges, and the 
links have hardened steel bearings. The main knife- 
edge. from which the load is directly hung, is sup- 
orted along its whole length by the main lever, thus 
obviating the possibility of the knife-edge breaking 
and letting the load fall A cover-plate, removable 
hile the machine is in use, is placed over the side of 
the machine, thus insuring that the levers and internal 
arts will be free from dust. The steelyard, 8S, is of 
rought iron, dispensing with loose weights, and the 
liding poises, PP, are of gun-metal. An adjustable 
all, F, for balancing is affixed to the steelyard, and 
is protected from injury by a strong wrought-iron 
cuard, G. 
The general design allows of the front cover-plate 
ing removed for the examination and cleaning of the 
orking parts while the machine is in its place for 
use; thus avoiding the time and expense of removing 
to the shops, and taking the machine to pieces by a 
skilled mechanic. The indicating steelyard is arranged 
‘o dispense with loose weights, and provision is made 
or tearing off chains, slings, or cam hooks.—We are 
indebted to London Engineering for the engraving 
end description. 


CAS GENERATOR WITH REVERSED COMBUSTION, 


An endeavor has been making during the last few 
years to utilize wood in generators that are designed 
to supply gas for motors. It is certain that, as a gen- 
eral thing, three pounds of wood contain nearly the 


same number of heat units as one pound of ordinary 
coal; and, since the advance in the price of the latter, 
there are many regions in France and other countries 
where two and a half pounds of wood have been costing 
less than one pound of the mineral fuel. 


—_ 


solely to convert the solid combustible (wood) into a 
gaseous fuel for heating purposes or for the supply ot 
motors. An endeavor has been made to effect such con 
version and the purification of the gas by causing the 
products of distillation to pass over red-hot coke. We 
know, in fact, that red-hot coke decomposes the car 
burets and tar and converts them into carbon and hy 
drogen, and that, when the tar traverses the coke with 


aqueous vapor, the high temperature of the coke 
facilitates mixed combinations of the elements ol 
these two products, and tends to decarburet the tar 
and produce carbonic oxide. It would be well, then, 


to pass the gas derived from the distillation of wood 
over red-hot charcoal, since the latter is the coke of 
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wood; and the first idea that was adopted (a very in- 
genious one) was to heat the wood in a vertical re- 
tort and reverse the distillation, that is to say, cause 


the gas produced at the top of the retort to pass over 
red-hot charcoal at the place at the bottom to which 
gravity has carried the distilled wood, and where the 
temperature is the lowest. Another process, subse 
quently proposed, consists in a return to the type of 


the ordinary gas generator, that is to say, to that 
in which the air acts directly upon the fuel without 
necessitating the use of an external furnace; and, in 


this case, in order the more easily to obtain the same 
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reversed, that is to say, i: 


bottom 


result, the combustion is 
produced from top to 

We have recently had an opportunity of inspecting 
such an apparatus, which is installed, and has been 
tested, in one of the largest works of France, where 
it has been employed for several months for the 
supplying of gas motors and has given most satisfac 
tory results. It supplies two 50 horse power motors 
Another generator, which is in course of construction 
is designed for a motor of 200 horse power. 


The consumption per horse hour is sensibly less 
than 5 pounds of wood, neither air nor kiln-dried 
This gas generator is represented in the accompany 


ing figure. At b is seen the 

mits the wood to fall into the 
The air, sent by a blower at i 
cated by the arrows; enters the 


charging hopper that per 

body a of the generator 
follows the route indi 
upper part of the gen 


erator and first traverses a stratum of fuel that is 
too damp to take fire at the moment of charging 


carries along the gas of distillation that the high tem 
perature of the generator forms in this first stratum 
and, thus charged, reaches a hotter stratum, where 
the distilled wood is burned. In traversing this highly 
heated zone, the gas of distillation burns or is trans 
formed, and the entire mass, continuing its downward 


motion, traverses a third stratum of fuel which is red 
hot charcoal, the temperature of which decreases 
downwardly The reaction that is capable of taking 


place in this zone is merely the reduction of the car 


bonice acid to carbonic oxide and hydrogen under the 
influence of the red-hot wood coke 

As these reactions are endothermic, they cool the 
mass; so the lower strata become cooler and cooler 
and are composed especially of ashes The gas thus 
makes its exit from the bottom of the generato: 
at the very reduced temperature of about 300 deg 
This ingenious arrangement might present two incon 
veniences, which, however, could be easily remedied. 
One would be that the fuel that has escaped combus 
tion at the top of the generator might not complete 
the combustion at the bottom, where the temperature 


is higher and the gases are reducing ones. Quite a 
large part of the fuel would therefore be lost with the 
ashes; and this is confirmed by experiences 

Moreover, the inconvenience seems to be so grave 
that it has, up to the present, prevented the use of gas 
generators with reversed combustion recommended by 
many engineers as the best solution of the question of 
the purification of gas With wood, such an incon 


venience can be easily compensated for This is, in 
effect, because it is verv easy to separate the charcoal 
from the wood ashes, either by sifting or by precipi 
tating the whole into water, in which the charcoal 
will float upon the surface rhe other inconvenience 
of the motion of the gas downwardly is that the latter 
earries along a large quantity of ashes, and it is 
thus impossible to employ it until after it has been 
scrubbed 

In the apparatus herewith figured, the filtering is 
done in the annular tubulure 1 sort of scrubber in 


which a column of coke is arranged and from which 


EXHIBITION, 


‘ 


the gas afterward goes to a purifier, o, and thence t 
the gasomete! 

This serubber serves at the 
ing of the primary air, the 
traverses the heated coke 
up, at through wate! 
reaching the generator 

In the figure may an ingenious arrange 
ment for the disposal of the ashes, which are collected 
in a conduit At e may be seen a section of this, and 
at f a device for removing the This appar 
atus, which halt-disk mounted upon a 


same time for the heat 
inlet pipe, i i, of which 

This air afterward bubbles 
supplied by a cock, s, before 


g£as 


be seen, too 


ishes 


consists ol a 
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rod, when introduced by pressure into the mass of 
ashes and revolved, stirs up the latter, and pulls a 
portion into the box, g, which is closed by a hydraulic 
joint 

A new gas generator in course of construction at 
the same works will differ from the first in that 
the ashes will be received upon an inclined grate, 
whence they will be projected into the ash box by 
fingers passing through the grate bars and mounted 


upon an axis parallel with the plane of the latter, at 


right angles with the line of the greatest slope, and 
forming a sort of rotary comb This gas generator 
will be charged every three-quarters of an hour 


to collect the charcoal dis- 





It suffices, in either case 
persed through the ashes and representing a little 
more than 10 per cent of the weight of the wood used 
for charging This charcoal may be employed for 
any sort of use, since it is a very good fuel and very 
dense, although the pieces have not the proper shape 
for sale So, in case there were no local use for it, it 
would be well to introduce it anew into the generator 
with subsequent charges of wood One of the great 
advantages of the apparatus is that, apart from the 
scrubber, there is no purifier, and that the motors 
that are employed operate perfectly without present 
ing any of the accidents that are so frequent with the 
use of fuels other than coke or anthracite 

There are no acetylenic carburets, such as are ob 
served in wood gas, even after it has traversed red 
hot coke in reversed distillation 

It must be remarked, too, that the operation is ex 
ceedingly simple In gas generators, as a general 
thing, ene’s whole attention must be paid to the 
lower part, where the combustion takes place near the 
grates Even in the best apparatus, it is difficult fo 
protect the grates against the fire, and the masonry 
of the furnace and boshes lasts but a short time, and 
the bricks fuse In gas generators with reversed com 


bustion, on the contrary, the base of the apparatus 
is relatively cold The cleaning is done with the 
greatest ease, and no deterioration of the grates and 
masonry need be apprehended: so it would seem as 
if the cost of maintenance ought to be nil rhere need 
be no fear, even, of very high temperatures at the top 
of the apparatus, where the fresh fuel and the en 
trance of air at a relatively low temperature prevent 
an abnormal heating 
It must be observed that, in such a gas generator, it 
is possible to employ any kind of wood in any form 
whateve1 All kinds of waste of the least value may 
be used, and stumps, knotty wood and the refuse of 
sawmills ma be burned It is possible to employ 
wood tiiat been ut but three months and to 
modify th yperation of the generator according to the 
rapidity of the charging and cleaning 
We give herewith a few analyses With green 
wood, cut two or three months previously, the follow 
Ing gase have been obtained 
IN VOLUME 
Carbonic acid ~»» 10.00 10.30 10.60 
Carbonic oxide......... 18.50 18.00 16.70 
Methane 0.70 0.10 1.40 
Hydroge 17.40 18.30 17.70 
Nitrogen 53.40 52.30 53.60 
100.00 100.00 100.00 
Calorific power per « 
ic foot at leg. it 
heat units 0 28 S08 
From richer gas obtained from air-dried wood, cut 
from four to six mont! there has been obtained 
VOoOLt ME 
Carbonic acid 0.70 9.40 20 12.50 
Carbonic oxide 7.90 21.20 22.80 19.70 
Methane 3.10 2.40 1.30 2.80 
Hvydroget 17.60 15.80 17.40 15.00 
Nitrogen 0.70 1.20 19.20 50.00 
100.00 100.00 100,00 100.00 
Calorific power 
per cubic foot 
it 15 deg. in 
heat units 6.2 tD.7 t.4 15.6 
Finally, by modifying the operation of the generator 
it has been possible to obtain gas richer in methane 
that is to say. in which the products of distillation are 
not so completely decomposed 
IN VOLUMI 
Carboni cid 15.20 13.50 16.80 
Carbonic oxidé 15.40 9.70 14.20 
SGD ccecicvecoeesec 7.20 12.30 8.80 
SEENON ac ccctooes 12.60 14.90 14.00 
Nitrogen 49.60 19.60 16.20 
100.00 100.00 100.00 
Calorific power per cub 
i foot at 15 deg. in 
heat units $1.25 51.4 15.5 
Such gas differs from that of coke and anthracite in 
that the proportion is higher with respect to that of the 
carbonic oxide This seems to show that the tempera 
ture of the zone of combustion is not very high 
This gas generator with reverse combustion is there 
fore an extremely practical apparatus of unexampled 


implicity, which in many regions ought, with gas 
motors, to afford motive power at very advantageous 
figures J. Deschamps, in Le Genie Civil 
ENAMELING.—V 
PUEI 

Tne consumption of fuel in an enameling factory is 
the most serious item of the expenditure Ill-construct 
ed or badly proportioned stoves may represent any loss 
of coal from a quarter to one ton per day, and as 
great and uniform temperatures must be maintained 
fuel of low quality and price is not desirable In the 
melting stoves either arranged as tank or crucible 
furnaces, the character of the coal must not be 
neglected, as light dust, iron oxide or injurious gases 
will enter into the crucibles through any opening 
especially if the draught is not very great Almost 
iny of the various kinds of fuel may be used. provided 
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that the system of combustion is specially arranged 
for in the construction of the furnaces. Charcoal is 
one of the best fuels available, its calorific value being 
so great; but its cost is in some places almost pro- 
hibitive. Wood burns too quickly, and is therefore 
expensive, and necessitates incessant firing. 

For practical purposes we are thus often left to a 
selection of some type of coal. A coal with compara- 
tively little heating power at a cheap price will be 
found more expensive in the end than one costing 
more, but capable of more rapid combustion and pos- 
sessing more heat-yielding gases Cheap and hard 
give the fireman an amount of labor which is 
excessive. He becomes irritable and discontented, and 
the proper maintenance of the temperature of the stove 
is almost impossible. Anthracite is excellent in every 
way, as it consists of nearly pure carbon, giving off 


coals 


a high degree of heat without smoke. Its use, of 
course, necessitates the use of a blower, but to this 
there can be no objection. Any coal which will burn 
freely and clean, giving off no excessive smoke, and 


pA 


A 


f 





Fie. 9.—GRINDING MILL. 


capable 
faction in 
that the 

price and 


of almost complete combustion, will give satis 
enameling; but it must not be forgotten 
consumption of fuel is so large that both 
quality must be carefully considered Ix- 
perimental tests must be made from time to time A 
cheap, common coal will never give good results, and 
a good expensive coal will make the cost of manu 
facture so great that the prices of the enameled 
articles will render them unsalable. Any ordinary 
small factory will use from two to four tons per 
day of coal, and it will thus be seen that the financial 
success of a concern very great extent at the 
mouth of the furnace. Coke is a good medium for 
obtaining the necessary heat required in enameling 


lies to a 


if it can be got at a reasonable price With a good 
draught a uniform temperature can be easily kept 
up, and the use of this by-product is, therefore, to be 
recommended. 

With good coal and a furnace constructed to utilize 
the heat given off to the fullest extent, there may still 
be unnecessary waste. The arrangement of the bars 
should only be made by those who fully understand 


the character of the 
fireman in charge 


coal and the objects in view. The 
should be thoroughly experienced 


and reliable, as much waste is frequently traced to 
imperfect feeding of the fuel At one concern in 
England two furnaces were attended to by separate 
men The construction, capacity, and class of fuel 
used were all alike; but in one the consumption of 
coal varied from 15 to 20 per cent in excess of the 
other. On the men being changed over, the reduction 
in fuel consumption was transferred to the other 
furnace, thus clearly demonstrating the difference be- 


two attendants, and the importance which 


attached to the 


tween the 
should be 


so-called simple performance 
































L c a! c 
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Fic. 10.—GLAZING MILL. 

of firing. Another system by which fuel is very fre- 
quently wasted is by only having small charges of 
plates in the fusing oven at a time, or by allowing too 
long a period between each charge Before the fur 


nace has been raised to its working temperature every 
article which is possible to get ready should be coated 


and in the drying stove Each charge of articles 
should be as large as possible, as fusing will take 
place equally as well on many articles as on few. The 
charges should follow one another as rapidly as can 
be conveniently carried out: and where this is not 
done there is a lack of organization which should be 
immediately remedied 

Mills.—Any hard substances must first be broken up 
and pounded in a pounding or stamping mill, or in 


manner, thus reducing the lumps 
When this has been done, 
from the fine parts and the 
The next process is roller 


suitable 
to a granular condition 
the coarse is separated 
former again operated on 


any other 
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grinding for reducing the hard fritted 


particles to a fine powder. 


struction, but a satisfactory type 
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granular 
These mills vary in con. 
is shown in Fig, 


9. Motion is conveyed by a belt to the driving pulley, 


and this is transmitted from the pinion to the la 
bevel, which is connected by a shaft to the gro 
plate. 
wheels to revolve, and in this way the materia! 
reduced to a powder. The rollers are of 
diameter on the inner side to prevent slippage, 
when all the parts are made of iron, the metal m 
be close grained and of very hard structure, so a 
reduce the amount removed by wear to a minim: 
When the materials are ground wet, the powder sh: 
be carefully protected from dust and thoroughly d 
before passing to the next operation. 

The glazing or enamel mills are shown in Fig 
These mills consist of a strong iron frame secu 
bolted to a stone foundation. In the sketch shown 
framing carries two mills, but three or four can 
arranged for. A common arrangement for small 
tories consists of two large mills, and one smaller ; 
driven from the same shaft. One of the mills is | 
for foundation or gray mixings, the second for w! 
and the smallest one for colored mixings. In t 
mills it is essential that the construction is suc! 
to prevent any iron fitting coming into contact \ 
the mixing, for, as has already been explained, 
iron will cause discoloration. The ground plat 
composed of quartz, and is immovable. It is 
rounded by a wooden casing—as shown at a 
bound together by iron hoops. The millstones 
heavy, rectangular blocks of quartz, called “Fre 
burr stone,” and into the center the spindle, b, is 
The powdered material mixed with about three ti 
its bulk of water, is poured into the vats, a, and 
grinding stones are then set in motion. When a « 
dition ready for enameling has been reached 
mixture is run off through the valves, c. Sach 1 
can be thrown out of gear when required, by me 
of a clutch box, without interfering with the wor} 
of the others. The grinding stones wear rapidly 
require to be refaced from time to time. To ay 
stoppage of the work therefore, it is advisable to 
ways have a spare set in readiness to replace tl 
removed for refacing. The composition of the sto 
should not be neglected for, in many cases, faults 
the enamel have been traced to the wearing awa) 


stones containing earthy or metallic matter. 
Enamel Mixing.—All constituents of which 
enamel glaze is composed must be intimately mi 


together. This can only be done by reducing ¢ 
to a fine powder and thoroughly stirring them up 
gether In English factories this part of the w 
is often carried out in a very superficial manner, 
material showing much larger lumps than anot! 
Under circumstances such as these it is absurd 
imagine that in fusion equal distribution will t: 
place. What really happens is that some parts of 
mass are insufficiently supplied with certain propert 
while others have too much. A mixture of this cl 
can only produce unsatisfactory results in every 
spect, for the variations referred to will prod 
variations in the completeness of fusion in the vis« 
character of the mass, and in the color 


The mixing can be done by thoroughly stirring 


various ingredients together, and a much better ; 
cheaper system is mixing in rotating barrels 
churns. These are mounted on axles which rest 


bearings, one axle being long enough to carry a pull 
From the driving shaft a belt is led to the cask, wh 
then rotates at a speed of from forty to sixty rev 
tions per minute, and in about a quarter of an lh 


the operation is complete. The cask should not 
ceed the five-gallon size, and should at no time 
more than two-thirds full. Iwo casks of this k 
give better results than one twice the size. ‘| 


materials are shot into the cask in their correct pro} 
tions through a large bung hole which is then clo 
over by a close-fitting lid. 
Mixings.—For gray or fundamental coatings: 
Per Cent 








(1) Almost any kind of glass........... 49 
SE EM cnc asnccmavesneeees < — 
Fused borax 4 

(2) Glass (any kind)... 61 
Red lead 22 
DE ~.d¢bvaks 60h uh cedebhdetes ames 16 
ee eee ee 1 

(APE Kevssckaveeneseeeesaae. 67.5 
PE. Kcbuscawsbeneds geeednixnen ssicen e 
Soda (enameling)............. 3 

The above is specially adapted for iron pipes. 

(4) Frit of sillcR POWGOP. ..cccccccccess 
RE re ae ee eee rer 
gk ee ee 7 





Fused and then ground with— 


Three-tenths weight of silica frit, 
Clay, three-tenths of silica frit, 
weight 


Magnesia, one-sixth of white 








lead. 
CG) RE oo 5 6 iiio 0050655060606 0664000688 
 swewwe eescoce 
Oxide of lead....... ice qesnede sonuer 
CO kan cctcsersecuewrasscods 15 
PE cuscdondsceseecvaewes ° — 


No. 5 gives a fair average of several mixings wh 
are in use, but it can be varied slightly to suit dif 
ent conditions of work. 

Defects in the Gray or Ground Coating.—Chippins 
the most disastrous. This may be prevented by 
addition of some bittersalt, say from 3 to 4 per « 
of the weight of the frit. 

The addition of magnesia when it has been omit 
from the frit may also act as a preventive, but 
should only be added in very small quantities, 
exceeding 2.5 per cent, otherwise the temperature 
quired for fusion will be very great. 

Coating and Fusion.—Difficulties of either may 
erally be done away with by reducing the magn: 
used in the frit to a minimum. 

A soft surface is always the outcome of a mix 


which can be fused at a low temperature. It is 
to too much lead or an insufficielicy of clay or si 
powder. 

A hard surface is due to the quantity of lead in 
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As this revolves, the material causes the mill. 
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, 


being too small. 


mixing 
jntroduce potash, say about 2.5 


Increase the quantity 
per cent. 
mixing should be 


and 


The gray or fundamental 
together in a condition only just sufficiently liquid 
to allow of being poured out. When required to be 
applied to the plate, the water necessary to lower it 
to the consistency of thick cream can then be added 
gradually, energetic stirring of the mass taking 
place simultaneously in order to obtain uniform distri 
bution. 

The 
minutes 
latter. 


kept 


time required for fusion 
to 25 minutes, but 
If it does, it shows 
viscous, and the remedy 
thorough intermixture of 
avid. Should this fail, 
is necessary. 

highly-glazed surface on leaving the muffle shows 
that the composition is too fluid and requires the 
uidition of clay, glass, silica powder or other sub 
stunce to increase the viscosity. 

\s has been already explained, the glaze is much 
mere important than the fundamental coating. Dis 
coloration or slight flaws which could be tolerated 
in the latter would be fatal to the former. 

n glazes, oxide of lead need not be used. It should 
never be used in a coating for vessels which are to con 
ta‘n acids or be used as cooking utensils. It may be 

d in sign tablet production. 

‘or pipes the following glaze gives good results: 


from 15 
exceed the 


may vary 
should never 
that the mixing is too 
would be the addition and 
calcined borax or boracic 
then remelting or a new frit 


Per Cent 





Gar a cc uee Bene aunes eae habe es . 33 
EE dts deessdakkswetanekeicndeas 22.5 
set etenGuekhs Cevnnseceawks 16.5 
we a ere » & - 
i ciat hile ei cehaee weaehme Gas 


Fluorspar 
Saltpeter 





‘or sign tablets the following gives fair results, 
al hough some of the succeeding ones are in more 
g neral use. 

Per Cent. 
Sod ee ere Pe os ee 20 
oo ee oe 15 
Rr me oe Or ee 52 
RY iia oa win tnt in alent ew A 4.5 
EE sivmangcRhibind Ketae es aude 4.5 
PE ae weudbathaes wt bad Sees ns'ea ws 4 
(3) Frit of silica powder............... 30 
DC Gh din cbudiitin eneeeeie ss 18 
RR Er ee ere 17 
RR ee Serene 8.6 
RS SS Re CM aes 7.5 
White lead PO ol ; 5.5 
Carbonate of ammonia.......... - 6.5 
Magnesia eeebwnced caekee 4 
ea ae 4 


The following are useful for culinary utensils, as 











they do not contain lead 
Per Cent. 
(4) Frit of silica powder.......... ie 
TIP Os aoe Wa cre alte Soa we 21 
ED SoS grass ie Guo vavare Wier e aaa os 20 
ar atoras, gil SPS a eS ig et 10.25 
Niter st crea 7 
Carbonate of ammonia. ; a 
SED ed: ers-s 00-5 6-0 ea de dca » piles 
rhis should be ground up with the following 
Per Cent. 
ET CCRC. 4.25 
Oxide of tin 2.2 
i hak Ga enbke d6.d:k eo aS cin lee alias 
RES Pe, ee ee ree es 
Se + 4: ns BA Reo wa eee enue 
EY BEG ts baci ae ise uo un ee rah ee Oe 35 
NE NG 5 2/c.c'S 90: i» wie ote aw aces 17 
Nite 7 
(6) Borax 30 
a ES rae eee ee 22 
Se DUN oa vv dean cede eeeen 17.5 
= , eae eres ore 15 
Soda Lebetens wae 
Niter 4 
Borax will assist fusion Quartz mixings require 


more soda than feldspar mixings 
Per Cent. 


8 ea ee a ere 28 
Oxide of tin aaceerae dade - 19.5 
Cullet (powdered white glass)..... 18 
I (II on, od cs as oe ed are abd Wee 17.5 
RR ich = 6c 60 dG Kp. nie SO Re ew ae 9.5 
BID <5. is hava a hi Tn aise acinediasn ts oedeetaetanae 5 
ee aa Pr ee oe ee 2.5 

SE. otha bans wee conn dhadkebaeeeule 
NS fc srcreie does xs Kae hee Caneel 


Silica powder 
Oxide of tin 





Nite 
I ones oss She 3 ath ie eras Gc i 
Soda unk bee Wk Paernetenemeete as 3 
ro No. 7 must be added—while being ground—the 


following percentages of the weight of the frit: 


Per Cent. 
(hinsisesce menue 18 


Silica powder 
Borax 
Magnesia i 
Boracic acid tawsents boned 1.5 
To No. 8 should be similarly added the following 
percentages of the frit: 








Per Cent 


ee NEE wicciend ceeccssctsacus 1.75 
REE bs s0cdexe ee re Pee eee 1.75 
RE dvi & cthee's sho Be wie en. we. dae aa ekoee-< 1 


lhis mixing is one which is used in the production 
© some of the best types of hollow-ware for culinary 
purposes. The glaze should be kept in tubs mixed with 
water until used, and it should be carefully protected 
from dust 

Defects in the Glaze or White.—A bad white may be 
due to its being ins-fficiently opaque. More oxide of 
tin is required. Cracks may be prevented by the addi- 
tion of carbonate of ammonia. Insufficient luster can 
be avoided by adding to the quantity of soda and re- 
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ducing the borax. If the gray shows through the 
white it proves that the temperature of fusion is too 
high or the viscosity of the mixing is too great If 
the coating is not uniformly spread it may be due to 
the glaze being too thin; add magnesia. If the glaze 
separates from the gray add some bittersalt. Viscosity 
will be increased by reducing the quantity of borax 
Immunity against chemical reaction is procured by in 
creasing the quantity of borax. An improved luster 
will be obtained by adding native carbonate of soda 
The greater the quantity of salicic acid the greate 
must be the temperature for fusion. To reduce the 
temperature add borax. Clay will increase the diffi 
culty of fusion. Oxide of lead will make a frit more 
easily fusible. A purer white can be obtained by add 
ing a small quantity of smalt 

Water.—The character of the water used in the mix- 
ing of enamels is too frequently taken for granted, for 
unsuitable water may render a mixing almost entirely 
useless. Clean water, and with little or no sulphur 
present, is essential For very fine enamels it is ad- 
visable to use carefully filtered water which has shown, 
after analysis, that it is free from any matter which is 
injurious to any of the enamel constituents. 

How to Tell the Character of Enamel.—In the case 
of sign tablets the characteristics looked to are appear- 
ance and the adherence of the coatings to the iron. 
For the latter the tests are simple. The plate if 
slightly bent should not crack the coating. An enamel 
plate placed in boiling water for some time and then 


plunged into very cold water should not show any 
cracks. however small, even after repeated treatment 
of this kind 

Culinary utensils, and those to hold chemicals, 
should not only look well, but should be capable of 


resisting the action of acids. Lead should never ente1 
into the composition of enamels of this class, as they 
then become easily acted upon, and in the case of chip- 
ping present a menace to health. The presence of lead 
is easily detected. Destroy the outside coating of the 
enamel at some spot by the application of strong nitric 


acid. Wash the part and apply a drop of ammonium 
sulphide. If lead is present, the part will become al- 
most black, but remains unchanged in color if it is ab- 
sent 


Another simple test is to switch up an egg in a vessel 
and allow it to stand for about twenty-four hours. 
When poured out and rinsed with water a dark stain 
will remain if lead is present in the enamel. To test 
the power of chemical resistance is equally simple 
Boil diluted vinegar in the for several minutes. 
and if a sediment is formed and the luster and smooth 


vessel 


ness of the glaze destroyed or partially destroyed, it 
follows that it is incapable of resisting the attacks 
of acids for any length of time There are several 


other tests adopted, but those given present little diffi 
culty in carrying out, and give reliable results 

Wasters and Repairing Old Articles.—In 
all enameling there must be certain articles turned out 
which are defective, but the percentage should never be 
very great. The causes which most frequently tend to 
the production of wasters are new mixings and a tem 
perature of fusion which is either too high or too low 
there are two ways of disposing of defective articles 
viz.: (1) Chipping off the bad spots, patching them up 
and selling them as “seconds”; (2) throwing the ar 
ticles into the waste heap. The best firms adopt the 
latter the re-coating and firing of de 
fective parts practically means a repetition of the whole 
process, thus adding greatly to the cost, while the sell 
ing price is reduced Overheating in fusion is gener 
ally shown by blisters or by the enamel being too thin 
in various places. Chipping may be also due to this 
the excessive heat having practically fused the 
fundamental coating 

At this stage the defects may be remedied by break 
ing off the faulty parts, patching them up, and then re 


Seconds 


course, because 


cause 


coating the whole With sign tablets there is no ob 
jection to doing so, but with hollow-ware the fact re 
mains that the article is faulty, no matter how care 


fully defects may be hidden. As white is the most gen 
eral coating and shows up the defects more than 
the colored coatings, the greatest care is necessary at 


used 


every stage of the manufacture While glowing on 
the article, it should appear uniformly vellow, but on 
cooling it should revert to a pure white shade. On ex- 


amining different makes of white coated articles, it will 
be found that some are more opaque than others. The 
former are less durable than the latter, because they 
contain a large percentage of oxide of tin, which re 
duces the elasticity To ensure hardness the mixing 
must be very liquid, and this cannot be arrived at 
when a large quantity of oxide of tin is introduced 

Old utensils which have become broken or chipped 
can be repaired, although. except in the case of large 
articles this is rarely done. The operations necessary 
are: (1) The defective parts chipped off: (2) submit 
ted to a red heat for a few moments; (3) coated with 
gray on the exposed iron: (4) fused; (5) coated with 
the glaze on the gray: (6) fused 


PAINTS AND VARNISHES FOR THE PRESERVA 


TION OF METALS AND WOODS.* 


Curric Sutpnatre (Blue Vitriol).—This is employed 
in solution, in the proportion of 10 kilogrammes to 1 
hectoliter of water. 

When completely dissolved, wood is immersed in it 
for a period of 18 to 36 hours, according to the kind 
and the size of the pieces. The immersion must be 
entire during the whole time, and the liquid kept at a 


suitable level by the addition, as needed, of the sul 
phate (10 per cent) dissolved in water 
It must not be forgotten that this solution is very 


poisonous and corrosive. It ought never to be applied 
to wood that is to be handled: and the operator should 
wash his hands thoroughly with soap, immediately 
after using it. All solution left over should be thrown 
into a trench and covered with earth 

Wood. treated with the sulphate and put under 
ground, will last thrice as long as wood not treated. 

Coal Tar.—Coal or mineral tar, the residue of the 
manufacture of illuminating gas, is furnished by the 
gas works at a very low price. Its use can be recom 
mended for the preparation of soft wood, either to be 


* Translated from the French of M. J. Troude, Professor of the National 
Agricultural Schoo! at Douai, in the Agriculture Nouvelle. 
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buried or to be left exposed to the atmosphere. It 
cannot penetrate hard woods; its influence on them 
is so slight as not to be worth the expense of : pplica 
tion, trifling as this may be. It also becomes pitchy 
and cracks, so it cannot be used for wood that is to 
be handled. 

Tar (vegetable), though much more 
coal tar, is regarded as preferable. M. Vinart, of 
Trouville-sur-Mer, in a comparative test on different 
woods, obtained the same results with one coating of 
this tar, as with five coatings of coal tar. Not counting 
the occasional expense of coloring, the cost is really 


costly than 


less than with coal tar It is applied hot, and im 
parts a fine brown colo) It does not conceal the 
grain of the wood Unfortunately, it grows pitchy 


from heat, like coal-tar, and in consequence is not avail 
able for all purposes 

Tar Paints.—These paints, called also minera’ or me 
tallic paints, are sold in barrels or boxes, at varying 
prices, between 35 and 45 frances per 100 kilos. Some 
dealers color them—yellow ocher, red ocher, brown, 
gray, etc. They are prepared by mixing equal »arts of 
coal-tar and oil of turpentine or mineral essence (gaso 
line). The product, if it is not colored artificially, is 
of a brilliant black, even when cold. It dries in a few 
hours, especially when prepared with oil of turpentine 


The paints with mineral essence are, however, gener 
ally preferred, on account of their lower cost. Either 
should be spread on with a hard brush, in coats as 
thin as possible. They penetrate soft woods, <nd even 
semi-hard woods, sufficiently deep, and preserve them 
completely. They adhere perfectly to metals. Their 
employment can, therefore, be confidently advised 
so far as concerns the preservation directly of iron 


cables, reservoirs, the interior surface of generators, 
etc. However, it has been shown that atmospheric in 
fluence or variations of temperature cause the forma 
tion of ammoniacal solutions, which corrode the met 
als. Several companies for the care and insu: ice of 
steam engines have for some time recommen ‘* the 
abandonment of tar products for applications of this 
kind and the substitution of hot linseed oil 

Coal-tar Paints.—These are prepared accordingly 


to various formulas. One in current use has coal-tar 
for a base, with the addition of gum-resin. It is very 
black. Two thin coats give a fine brilliancy It is em 
ployed on metals, iron, sheet iron, etc., as well as on 


It dries much quicker than the tars used sepat 
preserving influence against rust is very 


wood. 
ately Its 
strong 

The Tissandier formula has afforded ex 
cellent Its facility of preparation and its low 
cast are among its advantages. Mix 1 liters of coal 
tar. 1 to 1.6 kilo of slaked lime, 40 centiliters of oil of 
turpentine, and 4 centiliters of strong vinegar, in which 
200 grammes of cupric sulphate has been previously 
boiled. The addition of 2 or 3 cloves of garlic in the 
solution of cupric’ sulphate aids in producing a varnish 


following 
results. 


brilliant as well as permanent The compound cam 
be colored like ordinary paints 
Carbonyle This is an oil of guite complex com 


position, consisting of tar, resinous oil or naphtha, oil 


of turpentine, different hydrocarbons, cupric sulohate 
ete Its employment can be recommended, not only 
because it assures, at low cost, the preservation of th 
wood, whether to be used under ground or exposed to 


but because it possesses disinfect 
ing properties. It is used for sprinkling racks, man 
gers, stalls and stables, as well as for the disinfection 
of harness. Its handling and application are and 
free from danger. On contact, the wood takes a good 
brown color, permanent, without concealing the grain 
of the wood 

Rectified 
must not be confounded 
tion of Iubricants for 
friction It contains a 
solution, which, on drying 
completely, and prevents decomposition from the ac 
tion of various saprophytic fungi. It is well adapted 
to the preservation of pieces to be buried in the ground 
or exposed to the inclemency of the weathe1 Paints 
can also be prepared with it by the addition of color 
ing powders, yellow, brown, red, green, blue, et« n the 
proportion of 1 kilo to 5 liters of oil. The addition 
ought to take place slowly, while shaking, in orler to 
obtain quite a homogeneous mixture Paints cf this 
kind are economical, in consequence of the low price 
of resin (35 franes per 100 kilogrammes in casks), but 
they cannot be used in the interior of dwellings oy rea 


atmospheric changes 


easy 


This product 
the prepara 
surfaces exposed to 
certain quantity of resin in 
fills the the wood 


Painting 
oils used in 


Resinous Oil for 
with 
metallic 


pores of 


son of the strong and disagreeable odor disergaged 
even a long time after their application. As an offset 
they can be used like tar and carbonyle, for stalls 
stables, et« 

Oil and Turpentine Paints These are the only ones 
suitable for the interior of dwellings. and ‘or the 


preservation of certain wooden appliances, as thresh 
ing implements, et« 
Iron Paint.—This product, recommended by Tissan 


dier, is composed of linseed oil varnish, holding in sus 
pension a proportion of very fine iron filings, varying 
according to the object to be attained. It is of current 
use in Germany. for wood, stone or iron, for a great 
variety of purposes, particularly on walls and objects 
exposed to moisture For iron, ordinary cleaning is 
sufficient, without great previous care in the removal 
of rust and grease 


Fusible Alloys for Blectric Installations.—! hese al 
loys are employed in electric installations as current 
interrupters. Serving as conductors on a feeble length 
of circuit, they melt as soon as the current becomes too 
strong. Following is the composition of some of these 





alloys as published in the Elektrotechnische Zeit 
schrift 
Fusing temperature Trad Tm, Bismuth. Cadmium 

95.0 deg. Cent 20) aw hi 

89.5 °* fe 5 71 

70.5 ° id 344 te | i 

:» ™ 4 2M) 148 ri 
65.8 * * 249 142 108 
Bo ” ww Bs 1m) 





These alloys are prepared by melting the lead in a 
stearine bath and adding successively, and during the 
first, the cadmium: second, the bisn uth; third 
It is absolutely necessary to proceed in this 
since these metals fuse at temper: tures rang- 
325 deg. (for lead) to 230 deg. (for tin). 


cooling 
the tin 
manner 
ing from 
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ARC LAMPS FOR BLUE PRINTING 


rue development of the are lamp has been of im- 
mense benefit to industry in that it has made the man 
ufacturer almost independent of natural illumination. 


In textile mills, the recently perfected inclosed arc 
lamp furnishes a light almost, if not quite, equal to 
daylight and enables the mill to be operated twenty- 
four hours a day, if necessary, without detriment to 
the product More recently, the processes of photog 
raphy, which have heretofore been regarded as en 
tirely dependent upon the sun's light, have been ac 


complished with equal perfection by the same inclosed 
are lamp rhe importance of this application of elec- 
tricity will be immediately 
and machine shops where blue prints are 


appreciated in all factories 
followed in 
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are arranged under the ceiling beam in line with the 
first. Having arranged the tracing and blue print pa- 
per in one of these frames, the lamps are placed over 
it by moving them along the beam. In the meantime, 
one of the other frames is being prepared. When the 
first print has been sufficiently exposed, the lamps are 
moved over the second frame and so on through a long 
row, or back and forth between two frames, as re- 
quired by the demand for prints and the facilities for 
getting the frames ready. 

The time required to make a print with the electric 
equipment just described naturally varies widely with 
different tracings and different makes of paper. In 
general, it may be stated that the time required is 
three or four times longer than with bright sunlight. 
For example, in one manufacturing plant where prints 


— 
= dl 
ARC LAMPS AND HOOD SHOWING USUAL METHOD OF SUPPORT. 

the construction of machinery or issued for the infor are usually made by bright sunlight in forty-five sec- 
mation of constructing engineers and purchasers onds, the time required with the electric equipment is 

rhe accompanving illustrations show an installation from one to three minutes 
f are lamps in th ie print department of a man The intelligent manufacturer will see at a glance the 
ufacturing plant which uses annually half a million advantages of a blue print equipment which is inde- 
blue print pendent of sunlight and weather conditions. With the 

The lamps are the standard ampere design man- electric equipment, blue prints may be put into the 
ufactured by the General Electric Company They factory almost immediately on the completion of the 
burn in multiple on 110 volt direct current circuits tracings regardless of the time of day or atmospheric 
vith 80 volts at the are While this form of lamp is conditions. During the short days of the winter sea- 
used in the installation istrated, equally good re son, the blue print works need not necessarily suffer; 
sults may be accomplished with the General Electric for when the sunlight fails, work may be continued 
Company r impere alternating current lamp or under the electric lamps The electric method will 
with the 220 volt power circuit lamp. The latter lamp also appeal to manufacturers located in crowded cities 
would naturally | elected for factories where direct where tall buildings exclude the rays of the sun during 
current motors operating on 220 volt circuits are used all or a part of the day. 
to drive the machine 

rhe lamp re f nished with light opal inclosing SqU rare. 
globes and mounted in pairs on a small carriage which The General Electric Company is prepared to fur- 
may be run back al forth on a beam attached to the nish lamps for blue printing equipments for direct or 

iling Over the lamps, a sheet iron hood with a alternating current The blue printing frames and 

interior is arranged to reflect practically all of trucks can be secured from manufacturers or supply 





ROOM EQUIPPED FOR ELECTRIC BLUE PRINTING. 


the light downward, illuminating the area beneath it 


with a brilliant an niform light 

A standard printing frame is used: and if intended 
for electric printing alone, it may be mounted on a 
tationary table or on framework of any kind. In the 


installation previously referred to, however, the same 


frames are used for electric and for sunlight printing 
rhe wooden frame ij mounted on an iron trunnion 
which is pivoted into the framework of a light six 
wheel truck In unlight printing, this device may 
conveniently be turned at any angle. and the whole 
trame may be easily removed to a room for refilling 
When printing |! ire lamp the truck remains sta 
tionary and the frame is permanently placed in a hor 
izontal position directly beneath the lamps and re- 
flector One or two other frames similarly mounted 


The overhead carriage can be readily made up 
by the purchaser to suit special requirements. The 
hood is strongly constructed of sheet iron, and has 
parabolic sides and an effective ventilating device at 
the top, so that the heat from the ares is rapidly car- 
ried away Handles are provided for lifting the hood, 
or shifting the overhead carriage The interior is 
finished in white enamel, having high reflecting pow- 
and the outside in black enamel Each hood is 
arranged for two lamps, and has the following dimen- 


houses 


ers, 


sions: Length, 48 inches: width, 36 inches; height, 
19 inches 
All of these lamps are simple in construction and 


where 
more 


locations 
adjustment 


operating in 
attention or 


them are 
admit of 


thousands of 
they do not 


than once in several days. 
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Care should be taken to see that the voltage at the 
are is as high as specified in each case, as otherwise 
the time required to make prints will be considerably 
increased. 


CONTEMPORARY ELECTRICAL SCIENCE.* 


THERMO+ MAGNETIC Properties OF BISMUTH. —L, 
Lownds has measured the thermo-magnetic constants 
of bismuth within limits of temperature and field 
strength considerably exceeding those attained by Van 
Sverdingen, Yamaguchi and other previous observers, 
He used a plate of crystalline bismuth cut from a large 
crystal so that the chief crystallographic axis lay ip 
the plane of the plate and parallel to its length. For 
the longitudinal thermo-magnetic effect the highest 
percentage change of thermo-electric force was 8.54 
obtained with a field of 6,100 units, with the crystal. 
lographic axis normal to the lines of force and paralle] 
to the current of heat. With the crystallographic axis 
normal also to the heat current, the corresponding 
value was —3.50, and with the axis parallel to the lines 
of force and normal to the heat current the effect was 
0.97 per cent at 4,400 units. As regards the transverse 
thermo-magnetic effect, the author found for low tem- 
peratures (—130 deg.) and large field strengths « di- 
minution of the effect, whereas Yamaguchi found a 
continuous increase with falling temperature in lee. 
trolytic bismuth. The author also studied the thermo- 
electric force displayed by bismuth in various d ree 
tions, and found that parallel to the axis it was 1.9] 
times as strong as normal to the axis. Perrot fi und 
2.0 for the same ratio—L. Lownds, Phil. Mag., (cto- 
ber, 1901. 


Giass Curtine.—All glass-cutting processes are : ood 
when carried out by good operators; but some pro- 
cesses are more certain in their working than ot! ers 
G. Roy recommends the use of the thermal cauter zer, 
which has given satisfaction in the laboratory of I] jon 
University for the last three vears. Instead of u ing 
the Berzelius carbon, or a hot copper wire, the au hor 
uses a “thermo cautére” in conjunction with an en- 


EQUIPMENT FOR ELECTRIC BLUE 
PRINTING. 


To cut a tube a crack is made by means 
The instrument is heated and placed 
and the latter at once 


ameling blast 
of a light blow 
lightly in advance of the crack 
extends in the direction thus marked. The operation 
succeeds the better after the course of the crack has 
been marked out with a diamond. The crack obeys 
with such precision that it can be made nearly to turn 
a right angle. It is thus possible to cut a tube in any 
direction, or to take the bottom out of a flask, or to 
prepare a spherical vessel with any aperture. In this 
connection it should be remembered that Dvorak 
makes glass sieves by puncturing a glass globe with a 
red hot are carbon, touching the surface lightly with 
it. These sieves have been kept for months without 
cracks appearing in them.—G. Roy, Journ. de Phys 
October, 1901. 

Errect oF ILLUMINATION Upon MeraALiic SURFACES. — 
When a metallic plate is illuminated by ultra-vio 
light it easily loses a negative charge, but this loss is 
not maintained at the same rate on prolonging tiie 
illumination while maintaining the potential. The dis 


= 


n 


£ 


charging power of the ultra-violet rays seems to ¢x- 
haust itself. After a prolonged exposure the plate is 
no longer sensitive, and requires keeping in the dark 


for some time before showing any photo-electric effect; 
or the action can be restored by renewing the surface, 
as is done easily in the case of amalgamated zine \Y 
simply wiping it. M. Buisson, who has paid special 
attention to this matter, notices that it is connected 
with other physical properties of metals, notably tie 
difference of potential established on contact The 
illuminated metal becomes more strongly negative 
But, again, this modification is not permanent, and it 
rapidly disappears in the dark. The effect is independ- 
ent of the gas surrounding the metals. Various photo 
graphic facts also show analogies, notably the fact that 


*Compiied by E. E, Fourmer u'Aibve mm The Electncian, 
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an exposed plate cannot be developed after long stor- 
age in the dark. The modification of metallic surfaces 
only affects an extremely thin surface layer, and exerts 
no influence upon optical polarization. It is due, ac- 
cording to the author's opinion, to condensed or oc- 
cluded gas or vapor.—M. Buisson, Journ. de Physique, 
October, 1901. 

SUSCEPTIBILITY OF Ferric CuLoripe.—The susceptibil- 
ity of magnetic salts in solution is of interest as illus- 
trating the effect of physical state and chemical com- 
bination upon the magnetic properties of an element 
Jaeger and Meyer studied the temperature coefficient 
of the magnetic susceptibility of iron and nickel salts, 
and found the coefficients to vary between 0.00219 
ind —0.00305. Plessner, on the other hand, found 
pretty uniform values of 0.00356 for all salts and 
concentrations. H. Mosler, who has just completed 
some new measurements, finds that the former values 
ire the more correct, but there is a strong variation 
with the degree of concentration. A 10.3 per cent so- 
lution of ferric chloride has a temperature coefficient 
of 0.00268. At 28 per cent there is a sudden increase, 
and at 33.1 per cent a maximum of 0.00358 is attained. 
rhe original value is regained at a concentration of 41 
per cent. The author has vainly endeavored to bring 
this irregularity into touch with other physical prop- 
erties of the same solution, such as conductivity or 
freezing point. The other magnetic metals show slight 
and irregular variations method of sus- 
pending a glass bulb torsionally in the magnetic field 
was used.—H. Mosler, Ann. der Physik, No. 9, 1901. 


MAGNETIZATION AND Mopuius or ELasticiry Rela- 
tions between magnetization and extension and be- 
tween magnetization and torsion have been the subject 
of careful and fruitful researches. Those between the 
longitudinal elasticity and the magnetization have 
hitherto not been satisfactorily dealt with owing to 
the smallness of the effect. K. Tangl’s recent experi- 
ments do something to furnish us with consistent data 
If a wire is magnetized under constant tension it 
changes its length. But if it is magnetized in such a 
manner that its length remains constant the tension 
varies. The ratio between the two alterations is pro- 
portional to the modulus of elasticity under the mag- 
netization applied This is the principle of the au- 
thor’s measurements The results go to show that 
magnetization increases the modulus, as against the 
neutral results of Wertheim and Tomlinson. rhe 
change is about 3 per cent in iron for a field of a few 
hundred units, and about 1.5 per cent for nicke: As 
regards the extension under magnetization, Bidwell 
has already observed that the effect of loading is very 
much greater in nickel than in iron. This is all the 
more remarkable as the influence of loading in chang- 
ing the modulus is greater in iron than in nickel.—K 
Tangl, Ann. der Physik, No. 9, 1901 

PLATINUM ReESISTANCES.—The acquisition by the 
Reichsanstalt of a Linde apparatus for liquefying air 
has ied to a new series of low-temperature researches 
which comprise a comparison of the hydrogen, plat- 
inum, and petroleum-ether thermometers. As regards 
the platinum-resistance thermometers, of which five 
were tested, the discrepancies were of the order of 
1-100th of a degree. the greatest deviation being shown 
by one of the Cambridge wires, which showed a nega- 
tive correction of 0.11 deg. The temperature coefficients 
between 0 deg. and 100 deg. varied from 0.003792 to 
0.002910. One of the wires showed a secular decrease 
of 1-50th per cent. To obtain a fixed point for testing 
platinum thermometers, the boiling point of oxygen 
was redetermined, and found to be 182.79 at 760 mm 
pressure. In constructing petroleum-ether thermom- 
eters the author endeavored to obtain a liquid which, 
while it would remain liquid at the boiling point of air, 
would be less viscous than the commercial article. He 
obtained by fractional distillation a petroleum-ether 
with a boiling point of 20 deg 4 thermometer con 
taining it will indicate temperatures between —193 
deg. and 79 deg. within 2 deg.—L. Holborn, Ann. der 
Physik, No. 10, 1901 

Point Discuarces.—F 


Plessner's 


Tamm attempts to answer the 
question In what mannet amount of elec 
tricity discharged by a point maintained at a certain 
potential depend upon the moisture and pressure of the 
surrounding air? In al! such questions the “minimum 
potential” M is of great importance. Roentgen arrived 
it it by increasing the potential of a point mounted 
opposite a plate until discharge set in, and then di 
minishing the potential to the point at which the dis- 
harge stopped. The potential then read was the min 
mum potential. The author found that this minimum 
potential remained the same if arrived at from much 
higher initial values, but that it somewhat low 
ered by prolonged discharge, owing to the ionization of 
the air. The influence of moisture is very straight un 
til the percentage reaches over 50, when the retarding 
effect of the moisture begins to make itself decidedly 
felt. As regards the the author found the fol 
owing formula, giving the connection between the 
juantity, @x, discharged at the low pressure s cm. of 
mercury, and the quantity e., at normal pressure 
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@mwé _ 
, -a/ V we nat ( ) 
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der Physik, No. 10 


does the 


was 


pressure 


—F. Tamm, Ann 1901 


PILOTOMETRY or ULTRA-VIOLET LIGHT Since the 
hoto-electric effect shows a great increase of inten 
ity in the neighborhood of the sparking potential, it 
uggests itself to employ this circumstance for the pho 
ometry of ultra-violet light The only difficulty lies 
n the doubt as to whether, at the stage in question 
he photo-electric effect is proportional to the inten 
ity of illumination H. Kreusler answers this ques 
ion in the negative, and is therefore obliged to employ 

very sensitive apparatus and a potential somewhat 
nferior to the spark potential As electrodes he em 


jloyed various metals, but always aluminium as a 
egative pole, since only thts a steady light could be 
ecured. The photo-electric cell contained an anode 


formed of two parillel platinum wires and a cathode 


of platinum whose distance from the anode could be 
wdjusted by a micrometer screw, thus securing a large 
inge of sensitive ess The cell contained hydrogen 


Measurements were made to deter 


at a low pressure 
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mine the abserption of various bodies for ultra-violet 
light. NO showed a sudden increase of absorption at 
a wave-length of 250 uu and water at 200 « At 220 uu 
the coefficients of absorption for water and NO were 
0.007 and 0.095 respectively. But the author suspects 
that the water contained some glass in solution.—H. 
Kreusler, Ann. der Physik, No. 10, 1901. 


THE PITTSBURG FIRE DEPARTMENT AT WORK. 
Tue reputation of the fire department of New. York 
city as being the finest in the world, or in this country 
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can be raised to a height of twenty-three feet, and the 
chemical tank, which has a capacity of 100 gallons, 
is situated between the rear wheels under the bed ot 
the wagon The wheels are ball-bearing and rubber 
tired, and there are patent friction brakes which can 
be operated from front and rear The wagon was 
built for use in narrow streets and alleys, and is sta- 
tioned in the downtown district The accompanying 
illustrations show some of the apparatus at work at 
Door and Sash Company’s 
Pittsburg. in which five men were injured 
d to $85,000. One of the illustra- 


the fire in the Pennsylvania 
factory in 
and the loss amount 





THE PITTSBURG FIRE 


A BIG 


at least, is so well established in the 
people that they lose sight of the fact that there are 
other departments of fire that are the equal, and, in 
many respects, the superior of the fire-fighting force 
of the metropolis. One of these departments may be 
found in the city of Pittsburg, Pa. While, in point of 
numbers, the department has but one-fourth the ap 
paratus which comprises that in New York, the depart- 
ment is thoroughly up-to-date in every way 

In Pittsburg the fire department is known as a 
“bureau,” and is one of the seven that go to make up 
the Department of Public Safety Thus the chief 
engineer of this bureau is responsible to the director 
of the department and not directly to the Mayor, as 
is the Fire Commissioner in New York. The present 
chief of fire is Miles S. Humphreys, who has held the 


minds of many 


position for several years. It is a strange fact that 
he never served as a fireman in the ordinary sense of 
the term, but his administration of his bureau has 
been of the ablest and the service that his men have 


rendered the public has been in a great measure due 
to the personal supervision of their head 

The fire-fighting forces of the city comprise 
thirty engine companies, including’ those 


about 
having 
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chemical apparatus, besides nearly a dozen companies 
of hook and ladders. The latest addition to the ap 
paratus is a combination water-tower, hose wagon and 
chemical engine, which is claimed to be the only one 
of its kind in the country It matches the big auto 
mobile engine now in use, and is one of the most 
complete pieces of fire apparatus made. The tower 








NEW WATER TOWER—SMALLEST LN 


DEPARTMENT FIGHTING 

BLAZE. 
tions shows a water-towe in operation at this fire 

While the city of Pittsburg has the best of appar 

atus, the supply of water is not proving adequate fo! 
its needs. Fire Marshal McGill is urging the authori 
ties to install a larger water supply and many more 
fire plugs. He claims that many of the water mains 


have been underground for many years, and are not 
fit for use. The number of hydrants is not proving 
sufficient, and he points out that at a recent fire it wa 
necessary to feed the water-tower through 2,000 feet 
of hose, consequently the stream from the tower was 
practically useless His recommendations will be 
heeded, as the number of large fires that have taken 


shown that it is useless to have gd6od 
enough supply otf 


Municipal Journal and 


have 
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them effective 


place lately 
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ACTION AS A CAUSE OF OUTBREAKS 


OF EPIDEMIC DISEASE 


VOLCANIC 


Bardswell, of the Dee 
Aberdeenshire, wrote an 


Unper this heading Dr. Noel 
side Sanatorium, at Banchory 





rHE 


COUNTRY. 


*arkin prize of the Royal Col 


essay which gained the | 

lege of Physicians of Edinburgh in 1900, and is pub 
lished in the October number of the Edinburgh Medical 
Journal In 1851 Dr. John Parkin, from whom this 
prize derives its name, brought out a large work on 
The Remote Cause of Epidemic Diseases,” in which 
he took the view that volcanic action was to be re- 
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garded as a factor in the causation of cholera and Between 1892 and 1896 theré were tested in addi (a) Field shell. Maximum velocity against 3 inches 
other epidemic diseases. Speaking generally the coun tion of oak timber backed by sand. the ‘ 
tries most liable to earthquakes are Portugal, Italy Terrorite (n. g. and nitroethyl and nitromethyl). (b) Siege shell. Against seasoned concrete thicker enter 
Beloochistan, Afghanistan, the Bengal Presidency of Rackarock—a Spengle safety mixture. than the shell will penetrate, with remaining velocity nes 
India, Japan, Mexico, and the Pacific Coast of South Ammonite—90 per cent ammonium nitrate and 10 for full charge at 500 yards range. little 
America Dr. Bardswell is of opinion that the pres per cent mono-nitro-naphthalene (c) Armor-piercing shell. Against a 7T-inch tem crop, 
ence of volcanic activity in a country as a whole has Jovite—87 NH,NO, and nitro-phenols and nitro pered steel test plate in a 12-inch A. P. shell with a “hy 
no obvious effect on the death-rate or incidence of epi naphthalene None met with success Between 1896 velocity just sufficient to penetrate tl nae 
(lemic diseases, but there is an evident difference in and 1898 the Ordnance Department experimented DETONATION AND STRENGTH sual 
this respect between the voleanic and the non volcani« largely with guncotton, in various forms and degrees Fifth—Must be uniformly and completely detonated . 
portions of such countries. He applies this argument of moisture, and met with considerable success, thanks , exes as : . 
to selected portions of the United States of America to a detonating fuse devised by Lieut., now Capt with the Sar VECe detona ng fuse ’ tne ¢ 
and to selected portions of Italy, but, as he himself ad W. S. Peirce, Ordnance Department. Sixth—Should posses the greatest strength com by && 
mits, the results obtained in this way must be received In 1898 thorite began its brilliant but short caree1 patible with other nece sary requirements. ce = 
with caution It seems to him, however, to be not un The sensitiveness of most of the high explosives S°APILITY ; — 
likely that volcanic action may have an effect on the brought forth during this period many novel ideas Seventh—Must not decompose when hermetical|s We 
mortality in towns possessing modern water-supply and for firing them with safety, the most notable being sealed and subjected to a temperature of 120 deg. | tardat 
drainage systems. Yokohama in Japan is situated in the famous pneumatic dynamite gutis, three of which for one week. _ on 
a district almost constantly under the influence of seis were mounted on the “Vesuvius,” and were used at Eighth—Should be preferably non-hygroscopic, and ~ Une 
mic disturbance and formerly had a very high death Santiago with so little effect As late as August 23 must not have its facility for detonation affected | colum 
rate from epidemic diseases, especially cholera and ty 1899 -- charge of 129% pounds explosive gelatine was moisture that can be absorbed under ordinary a rmo! 
phoid fever, but since the reservoirs and other water fired from a 12-inch service rifle using an Isham mospheric exposure necessary in handling ‘ e sl 
receptacles have been incased in puddle-clay and special diaphragm shell. The explosion of this mass against Ninth—Must not attack ordinary metals used 3-in 
precautions have been taken in the laying of the water a 12-inch plate failed, on impact, to rupture the plate projectiles and fuses to an extent that cannot be pr nth 
mains the health of the town has greatly improved but moved it bodily More damage was done to a vented ty simple means. lati 
The methods adopted to guard against injury to the similar plate with a service armor piercing shot, un- Tenth—-Must not deteriorate or undergo chemi an 
water service by earthquake shocks have been described charged change ip storage soni 
by Mr. Turner in the Transactions of the Institute of With the reorganization of the Ordnance Board in ee 
Civil Engineers, Vol. C. In 1887 a fairly severe shock 1899 was introduced the present system of investiga : ee Paco te pe 
of earthquake traversed the Riviera and did a great tion, which, in its workings, has brought about con Loading.—This must not be attended with unusu " ni 
deal of damage In addition to the destruction of clusive results, and has, it is thought, given a most danger, and should not require exceptiongl skill « ‘The 
houses, great cracks were made in cesspools and drain satisfactory explosive and fuse; in other words, a tedious methods. It is very desirable that the expl ain 
age pipes were rendered leaky In the three towns of brs 
Nice, Cannes, and Mentone the combined deaths from ' — ——— = —— CE ——— — with 
enteric fever were as follows 41 in 1886, 66 in 1887 | | } Stee 
L15 in 1888 (the year after the earthquake), and 84 in } | No. of Plate : r 1 Plat 
1889. The effect of earth tremors upon drainage and Shell charge. onan (thickness), | Action of shell. be! fh 
water-supply systems is, therefore, of much practical ; inches. ) San 
importance in certain localities ‘ . —— -—— —_-—— — ————— ction 
| ~ TT = P > - — . » red b 
RECENT EXPERIMENTS IN ATTACKING ARMOR 7 ae 2 Pe? Penetrated target. Recovered whole. pe 
WITH HIGH EXPLOSIVE SHELL.* Black POWdETr...+06.ceeeeee I 1.0 T Penetrated target and burst 4 feet in rear. | ’ he . 
‘hes. 
By E. B. Bannrrr, Captain of Ordnance, U. S. A ; 2.¢T. Penetrated target and burst close behind. Frag 
Pit struggle betwee! the armor and the projectile Carn 
is drawing to a close rhe limit of flotation has prac I 2.0 T. Penetrated target and burst 3 feet in rear. - hes, 
tically settled the thickness of armor to be carried Proj 
and the manufacturers now bend their energies. with No. 400 explosive......... 2 fe 2 Penetrated target and burst 30 inches in rear ne ac 
remarkable success it is true, to improving the armot iild st 
With all this, however, the projectile is in the lead 1 mm Penetrated target and burst close in rear. nd br 
and has now brought to its assistance the valuabl nd of 
aid of high explosives PicTriC ACIA 2.0.00. -se008 —_ 2 1.0 T. Penetrated target. Both had piug blown out be- tock f 
The Ordnance Department of the army has bee | | tween target and butt. Low order of explosion. led 
experimenting for many years to secure a high ex ase, * 
plosive for a shell filler, and with varying success. I | 2 '.% 3 Both penetrated plate. One deflected to sea and First 
the reports of the Ordnance Board conducting thesé lost; one exploded violently in backing. avity 
tests in 1883. 1884, and 1885. they usually concluded | j seco 
with “burst at the muzzle” or “destroyed the gun | I ey Exploded in plate. Point passed through target eated 
Naturally, then, the problem, as it presented itself | and base blown to rear over gun shelter. 3 i 
to them, was to secure an explosive that could safely | rir 
be fired from a hig! toon: ia ‘. we petra Gun COLTON... ..cecerseees I but s- Penetrated target and recovered whole. Charge avity 
it now, that is really but a corrolary to the conditior | slightly set forward at rear. } co 
that it w ot exploc Oo oO 1 = the noistul 
shor k in oh ‘a oo i o ma h nt ~ sali I 3.0 T. Penetrated target and exploded in butt. a 
When the joard of Ordnan ‘ 1F Ci ) \ | fe cn 
organize by 4. te an high nclntenk tek ¢ pr-ve 10% MAXIMILE «--s000e0e oe i 2.0 T. | Penetrated —— and entered butt apparently Fifth 
range, due partly to the larger fund at its disposal | whole. Not recovered | = — 
ar i ae ‘ Sixth 
2 a oe increased activity of the manufac 2 3.0 M. | One penetrated target and recovered whole. neal 
rhe subcommittee of this Board considered at length | Charge not disturbed. One stuck in plate with Sever 
this subject and reported | base imbedded 1.5 inches. Charge slightly set vossible 
It appears that the following point ire to be forward #t rear. harge 
ag tat | 25% e vy Penetrated target and recovered whole. Charge - por 
First—Which is the best explosive for use in shell 25% maximite ..........+.- I 1.5 T. | Pe a nave arg nd pi 
Second—tIs an explosion of the first order, or de | we empere 
tonation, assured with the different methods of load | I 2.0 T. Same, except charge slightly set forward at rear. pet-waers 
ing proposed by the inventors to prevent premature | ‘ - j x plosic 
explosion | 2 3.0M One penetrated target and recovered whole. he se 
rhird—Will the explosive stand the friction due to ; Charge slightly disturbed at rear. One stuck oe 
rifled motion when loaded as proposed | in plate, head projecting about one-half through, m % 
Fourth—Will the explosive stand the shock of firing | not exploded. 7 ailed M 
when loaded as proposed by the different inventors | } rhe 
Fifth—wWill the igniting mechanism stand the shocl Explosive ‘* D”.........+ 2 2.0 T. Penetrated target and recovered whole. Charge | passed 
of firing and the rifled motion without premature slightly disturbed at reat -inch ] 
action ' -inch 
Sixth—Will the igniting mechanism act as desired 2 3.0 M. One same as preceding. One stuck in plate and sive an 
Seventh—Will the shell, without the igniting | | | broken in two across middle section; explosive charge 
mechanism, explode on impact with water, with eartl | | | not ignited. 1920 1 
with stone. with wood, or light iron. and with iron } so pe 
armor — — elocity 
Considering these it appears (T., tempered; M., mild steel plate.) 
That the first is the summation of those that fo 
low 
The second, in its investigation. led to extensive sub most powerful weapon for attack, superior to any sive be capable of compact loading either by melt r 
terra experiments which, while instructive, really led possessed abroad of which we have any knowledge ing or compressing into solid blocks } 
the investigators from the true scope, namely, to I can do no better than quote the following reply Supply Should be possibile to procure the explosiv 
get an explosive that could be used in a shell of the Ordnance Board to a letter from the Chief of quickly and in quantity in this country at a reasonab! I" 
rhe third condition was quite a bugaboo, and comes Ordnance asking about the status of the question of cost } 
to us even to-day 1 have my doubts as to its im high explosives for shell To carry out investigations covering all these cor 
portance From the nature of the subject it is evident, and ditions involved constructing a comprehensive schem«: | 
In a moment of mental aberration | devised a fuse experience has amply demonstrated the fact. that of test and the expenditure of much money Th | 
depending for its action upon a plunger within re the selection of a high explosive shell which shall be object being to get the explosive through armor, th 
maining at rest while the envelope took up the thoroughly efficient and yet safe beyond any reason final test would naturally be a practical trial unde 
rotation of the projectile I had no doubt about this able doubt to store, handle, and fire under all condi service conditions These costing from $3,000 t | 
feature, but, wishing to investigate another, made tions of service, presents a most difficult problem $5,000 per round could be very few and means had t 
such a plunger, supported, by the way, by an axial which offers chances of failure at every step and can be devised for an early elimination of those doome: | 
shaft, thus reducing the frictional moment, and fired be considered solved only when these requirements to failure 
it from a field gun into a sand butt When recovered are satisfactorily established by exhaustive tests. The We, therefore, first determined 
and opened—behold! the plunger had not moved in destructiveness of the explosive makes it a constant First—The relative foree (by calculation) for actua 
its housing Thus ended a threatened revolution i: menace to the men and material using it, and a per density of loading in shell | 
the fuses of the world fected projectile involves not only the explosive but Second—Specific gravity 
As my brother officer. Capt. Crozier. would = say the fuse and the method of constructing the shell also.’ Third—Density of loading 
Ideas are cheap; worth about twenty-five cents a A satisfactory high explosive for shell should ful Fourth—Charge contained in 100 cubic inches. 
bushel when one is developed into something fill the following requirements Fifth—Approximate cost of charge 
tangible, it is priceless SAVETY AND INSENSITivENEss Sixth Ease of supply : 
Of the remaining conditions, those regarding the Seventh—-Method of loading 
fuse or firing mechanism are important, since in the First—Should be reasonably safe in manufacture Eighth—Safety in manufacturing. 
later development a successful explosive waited on a and free from very injurious effects upon the oper Ninth—Stability in heat test 
satisfactory fuse atives Tenth—Non-hygroscopic . 
At the time of this report, 1891, there were before Second—To warrant further test. must show a rela Twelfth—Non-active on metals 
the Board explosive gelatine. guncotton, emmensite tively safe degree of insensitiveness in the impact If the above were satisfactory the explosive wa 
Schwalin mixture, and americanite Of these gun testing apparatus used by the department tested in an impact testing machine devised by Cap 
cotton alone is now considered as a shell filler, and Third——Must withstand the maximum shock of dis Dunn, a member of the Board In this is provide 
then only wet and with a matrix charge under repeated firings in the shells for which a shallow cup in an anvil capable of holding a fe 
sa it is intended grains (by weight) of the explosive in such a manner 
® Read at the ninth general meeting of the Society of Naval Architects Fourth—Must withstand the shock of impact when as to prevent lateral expansion 
ind Marine Engineers, held in New York, November 14 and 15, 1901 fired in unfused shells as follows ty noting the height of fall of a known weigh! 
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the relative insensitiveness is determined. It is of 
interest to know that, in every case, subsequent armor 
tests have borne out the conclusions reached with this 
little machine Having once determined a limiting 
drop, below which an explosive would fail in a gun, 
it is easy to reject, without firing, all those below 
that limit, and indeed select only those approaching 
1 higher drop limit that would indicate insensitive 
ness to impact. 
\ projectile acquires its velocity in passing over 
he entire length of the bore of a gun, but, if stopped 
an armor plate, is arrested in a very small fraction 
of the first distance. It is, therefore, evident that the 
ock of impact is the severer test, and it is here that 
e tests become most interesting. 
We have no means of determining the law of re 
rdation in a plate, so for comparison are forced to 
sume that it is constant over the path. 
Under this assumption, considering the length of 
lumn of the explosive in each service shell, and the 
armor against which it is tested, it can be shown that 
e shock to the explosive in a 6-pounder shell against 
3-inch nickel steel plate is greater than in any of the 
rvice tests. For this reason, and on account of the 
lative inexpensiveness, the 6-pounder rapid fire gun 
as selected for the preliminary tests against armor. 
tandard plates 1l-inch, 1'4-inch, 2-inch, and 38-inch, 
e used and firings made at each in order, till either 
ie explosive bursts on impact, or successfully resists 
ie highest plate 
The results of the first series of tests following this 
ethod are as follows 
immary of Tests of 6-Poundei 
with High Explosives and Fired 
Steel Plates of Varying Thickness 
Plates.—Braced against t-inch oak backing (110 
et from gun) with intervening clear space of 20 feet 
» sand butt in rear—so placed in order to observe 
ction of shell after penetrating target, and to collect 
red shell or their fragments from the butt The 
lowing plates were 


Steel Shell Charged 
Unfused) Against 


used 


Carnegie tempered (nickel steel) plates, 36 by 36 
iwhes, 1, 1.5 and inches thick 

Fragments of mild steel plate, 3 inches thick 
Carnegie tempered (nickel steel) plate, 38 by 40 


3 inches thick 

Projectiles Six-pounder A. P. shell, steel, for which 
he acceptance test requires penetration of a 3-inch 
iild steel plate, without fracture, base fuse dismantled 
nd brass fuse stock cut off to be flush with the rear 
nd of shell cavity home hollow in 
tock filled with plaster of paris. The projectiles were 
lled, flush with the inner end of fuse hole, through 
use, with the following explosives 


hes 


when screwed 


First—Black musket powder, filled loosely into shell 
ivity—average charge 4 ounces 

Second—Rendrock Company’s No. 400 explosive 
eated to pasty condition, and tamped with wood 


tick in shell cavity—average charge 9.08 ounces. 


Third—Picric acid, melted and poured into shell 
ivity—average charge 6.41 ounces. 

Fourth—Guncotton pellets containing 15 per cent 
noisture, loaded with matrix formed of 60 parts 
wraffine, 25 parts resin, and 15 parts beeswax—aver 


ge charge 2.025 ounces 

Fifth—Ten per cent maximite, melted and 
nto shell cavity—average charge 5.85 ounces. 
Sixth—-Twenty-five per cent maximite, melted an‘ 
wured into shell cavity—average charge 6.075 ounces 
Seventh—Explosive ). in powder, tamped as well as 
ossible with wood stick through fuse hole—averags 
harge 4.375 ounces 
It is seen that the 
nd picrie acid, all failed to penetrate the 
empered plate without explosion: 
veriority for picric acid is only shown in that the 
xplosion was less violent than with the other two 
he 1.5-inch plate produced a violent explosion of 
icric acid as well as of black powder and No. 400 explo 
ive Gunecotton passed the 1.5-inch plate test but 
ailed with the 2-inch plate 


poured 


black powder, No. 400 explosive 
l-inch 


steel some su 


The two grades of maximite and explosive “D 
passed the 2-inch plate test and also the test with 
inch mild steel to which they were subjected \ 
inch tempered steel plate was then mounted to 


for these explosives. The powder 
harge was incr d to give a striking velocity of 
920 f/s. with which four rounds were fired, and 
ilso two rounds fired with a charge giving a striking 
1,970 f/s., viz.: 





rive an extreme tes 





elocity of 
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These tests led to the selection of two explosives, 
namely, maximite and explosive “D,” as worthy of 
final test. 

Owing to the impossibility of controlling the explo- 
sives in an ordinary explosive chamber, fragmenta- 
tion tests are made by burying the larger shell, fully 
charged and fused, about ten feet in sand and firing 
the fuse electrically. Fragments are then dug out 
weighed and counted. Careful search is made for 
any unexploded material. 

The following extract from fragmentation 
tests gives an idea of the results obtained 

1.—Twelve-inch A. P. shell, maximite, buried 10 feet 
in sand. Frankford Arsenal A. P. detonating fuse. 


these 


Lbs. Oz. 
Weight of empty shell and fuse.. 960 4 
Weight of explosive charge 50 12 
1,011 0 
Weight of metal recovered 827 7 
Number of fragments counted 3,690 
Number of fragments—small pieces 
estimated 2,718 


2.—Twelve-inch A. P. shell charged with explosive 
“D,” buried 12 feet in sand Frankford Arsenal de 


tonating A. P. fuse. 
Lbs. Oz 
Weight of empty shell and fuse 951 4 
Weight of explosive charge 57 12 
1,009 0 
Weight of metal recovered... 815 
Number of fragments..... 850 
Che first result quoted above is much above the 


average and has not been duplicated. Indeed there is 


a limit to the size of useful fragments A large 
number of fair-sized fragments driven with high 


would 
number of 


vessel 


interior of a 
much larger 


velocity throughout the 
cause more damage than a 
small fragments. 

Such a statement is always subject to modifications 
if, for example, a shell should burst in a crowded part 
of the vessel. as was the case in the turret of the 
Japanese flagship at the battle of the Yalu, the more 
violent explosion would be more disastrous 

Both explosives having met all requirements up to 
this point there remained the final against 
armor 

Twelve-inch armor-piercing shot having sufficient 
velocity for penetration are required to pass through 
a 12-inch face-hardened plate before the lot represented 
by the projectile is accepted This was, therefore 
adopted as the final test for the explosives, namely 
that they must withstand the shock of impact of such 
a projectile on such a plate it was led up to by firing 
first a 5-inch shell through a 3-inch tempered plate. 
Next, a 12-inch A. P. shell through a 7-inch tempered 
plate, and finally a 12-inch A. P. shot (capped) through 
a 12-inch harveyized plate. 

All the above were unfused, and. in every case, the 
projectiles were recovered and, later, fragmented to 
increase our data on this subject 

It should be stated that all armor 
ported by heavy backings of oak strongly braced, and 
in rear of this is a large mound of sand in which the 
projectile finally comes to rest At last the final test 
was reached 

Imagine the tension as, from a safe distance, we 
stood with eyes to our glasses anxiously watching the 
distant field The target, a 5%-inch tempered steel 
plate, well backed with oak, defiantly 


tests 


plates are sup 


faces the long 


slender 12-inch rifle The red flag waves from the 
firing bomb proof It is answered The flag falls 
i bank of smoke from the gun, a flash of light at the 
plate, a dense, black, foreboding mass of smoke inter 


spersed with flying timbers and bits of plate, two 
mighty roars in quick succession, a sigh of relief and 
satisfaction from the observers, and, for the first time 
a 12-inch armor-piercing shell, loaded and fused, has 
passed through heavy armor While, later, heavier 
plates were used and the results therefore more satis 
factory, the first success ever stands out most vividly 
in the minds of the experimenters 

The official record of this test reads as follows 

No. 7.—Twelve-inch A. P. shell charged with explo 
sive “D.” 58!. pounds 

Weight of charged shell 

Fired March 27, 1901, with 


complete, 1.021 pounds 
Frankford Arsenal de 


VELociTY 1,920 f//s. 





| | 
x Plate 
Shell charge. | No. of | (thickness), 
. inches. 

| 10% maximite........ ..... 1 3 T. 
' | | 
| 

25% mMaximite ........0000 1 ee 
} i 

Explosive “ D”............ 2 3 T. | 


25% maximite.. .......+++ | I 3 T. 


3T. 


Struck squarely, and point passed 44 inches beyond 


Point penetrated about 4.25 inches. 


Badly upset and broken on plate. 


Same as preceding, except hole 1.7 inches deep. 


Action of shell. 


front face of plate. Shell broken and fragments 
rebounded, leaving clean hole. Explosive ig- 
nited, as shown by cloud of smoke. 


Shell rebounded 


110 feet, badly set up. No explosion. 


One with same penetration as preceding, and one 


striking somewhat obliquely, penetrated about 
3 inches; both broken. Explosive formed cloud 
of powder; not ignited. 


Cup-shaped 
hole about 1.5 inches deep. Explosive ignited, 
as shown by cloud of smoke. 





Explosive formed cloud of powder; not ignited. | 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1353. 21689 






tonating A. P. fuse complete against 5%-inch tempered 
steel plate. Striking velocity 1,475 f/s. Shell pen 
trated plate and detonated immediately in rear. Plate 
broken and carried forward with numerous fragments 
of shell. 

Tests against 7-inch steel plates and 12-inch face 
hardened plates followed with great success. Finally, 
encouraged by the successful results,'a 12-inch A. P 
shell (the test of which is a 7-inch steel plate) was 
fired against a 12-inch face-hardened plate. The record 
reads: 

No. 11.—Twelve-inch A. P 
plosive “D,” 58.6 pounds. 

Weight of charged shell, complete, 1,010 pounds 

Fired May 17, 1901, with Frankford Arsenal de 
tonating A. P. fuse complete against a piece of 12-inch 
face-hardened steel plate. Pressure in gun 29,900 
pounds per square inch. Velocity about 1,875 f/s. 

Shell detonated in plate and completely demolished 
plate and backing—all being carried forward and 
swept away. Fragments of plate were thrown to a 
distance of 200 to 300 feet, and gave evidence that 
the plate was penetrated by the shell 

In summing up the final tests we find 


shell charged with ex 


Explo- Max 


sive “D.” imite 
Shell fragmented by detonating fuse S 11 
Shell fired from gun unfused 13 13 
Shell fired from gun fused 13 10 
34 34 
Results entirely satisfactory with re 
spect to explosive. 34 33 
Premature action of explosive cases 
afterward remedied 1 
Fuses acted feebly—remedied 3 l 
Fuses failed l 
Before closing. it is necessary to mention a most 


important factor in this success, namely, the fuse 
But of this little can be said. It is the secret of all 
our triumphs, and as such is being carefully guarded 
It, like the explosive, passed through various stages 
It was tested separately for its power to detonate the 
shell charges: its power to resist shock of discharge 
and impact; and, finally, under service conditions 
It had its failures in the early stages, but, thanks to 
the skill and energy of Capt. Beverly W. Dunn, Ord 
nance Department, U. S. A., won out in the end 

One of the most serious questions connected with 
an armor-piercing fuse is its delay action Intro 
ducing, as it does, the time element, it is evident that 
an interval suited to light armor would not be satis 
factory for heavy when the time of penetration is 
greater. As by far the greater part of a ship’s pro 
tection is relatively light armor, a delay sufficient to 
cause detonation a few feet after penetration seems 
best. This gives us a burst when a shot is still in the 
12-inch plate, but has penetrated 

I think I am safe in saying that the 
enumerated are unique, and so far surpass those pre 
viously obtained as not to admit of comparison with 
them 


results just 


GEOGRAPHICAL EXPOSITION AT ANTWERP 
Vick-ConsuL-GENERAL Haine sends from Antwerp 
October 26, 1901, translation of a circular letter from 
the Royal Geographical Society, announcing the organi 
zation of an exposition to be called “Exposition Carto 
graphique, Ethnographique et Maritime to be held at 
Antwerp in 1902 in commemoration of the twenty-fifth 
anniversary of the society’s foundation. The circulat 
reads 

We have the honor to announce that in orde 
worthily celebrate the twenty-fifth anniversary of the 
foundation of the Royal Geographical Society of Ant 
werp, it has been decided to organize an exposition to 
be called “Exposition Cartographique, Ethnographique 
et Maritime.’ 

His Majesty the King has given the project his ap 
probation, and the exposition will be held in the build 
ing of the old museum at Antwerp, rue Venus, to be 
opened in the month of May next. The object of the 
committee is to popularize geographical sciences, to 
make those countries recently opened to commercial 
activity better known, and to contribute to the develop 
ment of the mercantile marine and of maritime ente) 
prises. There will be a section devoted to ancient and 
modern maps and globes, surveying instruments, et 
which will comprise also meteorological and ocean 
sounding apparatus. The committee proposes to as 
semble important ethnographical collections, in view of 
the interest taken in them by the public in regard to 
transoceanic enterprises The participation of the 
Kongo Free State will largely contribute to the success 
of this section Besides the colonial section, there 
will be a department devoted to everything relating t 
the progress of navigation Models of ships and of 
reat maritime works, improvements in the art of navi 
ation, and trophies of voyages of exploration will be 


ge 


exhibited. It is desired to give to the exhibition an in 
ternational character, as it is wished to signalize the 
great examples of the colonial and maritime powers 
and the progress realized by them 


ARTIFICIAL FERTILIZER IN SOUTH AUSTRALIA 


CoNSUL-GENERAL Htcuers writes from Coburg, Octo 
ber 23, 1901, that according to German reports, the 
importation of artificial manures into South Australia 
has grown enormously since 1897. In 1899, besides the 
1.000 tons produced in the colony, 12,000 tons were im 
ported; in 1900, 3,400 tons of the home product were 
used and 21,206 tons were imported, and for the pres 
ent year it is estimated that 31,400 tons will be wanted 
of which quantity 26,400 tons will have to be imported 
The value of the manure imported so far this year 
amounts to $540,000. The 31,400 tons for this year can 
be classified as follows, viz.: 25.000 tons of mineral 
superphosphate, 2.700 tons of bone and guano, 1,600 
tons of Thomas meal, and 1,600 tons of bone dust, etc 
Of the gross amount, Great Britain supplies about 21 
500 tons, Germany 2,500 tons, New South Wales 1,300 
tons, and Victoria about 500 tons. The consul-general 
thinks the United States should have a share of this 
trade 
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LIQUID HYDROGEN.* 
By Prof. Dewar, M.A., LL.D., F.R.S., M.R.1. 


My colleague, Lord Rayleigh, in his commemoration 
lecture dealt so admirably and exhaustively with some 
of the discoveries of our great predecessors in this 
institution that it will be unnecessary to pursue 
further the lines of historical treatment in this lecttire. 
Instead of distoursing generally on the chemical side 
of the work of Davy and Faraday and their successors, 
it has seemed to me more appropriate to attempt some 
experimental demonstrations of the latest modern 
developments in a field of inquiry opened out to science 
by the labors of the two illustrious chemists just men- 
tioned. With this object in view, my discourse this 
evening will be confined to the subject of liquid hy- 
drogen. Davy said: “Nothing tends so much to the 
advancement of knowledge as the application of a 
new instrument The native intellectual powers of 
man in different times are not so much the causes 
of the different success of their labors as the peculiar 
nature of the means and artificial resources in their 
possession.”” The new instrument of research, which 
for the first time we have to experiment with before 
an audience, is the liquid form of the old inflammable 
air of Cavendish Lavoisier toward the end of the 
last century had the scientific acumen to declare that, 
in his Opinion, “if the earth were suddenly trans 
ported into a very cold region, the air, or at least some 
of the aeriform fluids which now compose the mass 
of our atmosphere, would doubtless lose their elas- 
ticity for want of a sufficient temperature to retain 
them in that state. They would return to the liquid 
state of existence and new liquids would be formed, 
of whose properties we cannot at present form the 
most distinct idea.” Black, about the same time, in 
discussing the properties of hydrogen, makes the 
following suggestive observations: “We may now 
further remark, with regard to inflammable air, that 
it is at present considered as one of the simple or 
elementary bodies in nature I mean, however, the 
basis of it, called the hydrogen by the French chem- 
ists; for the inflammable air itself, namely, hydrogen 
gas, is considered as a compound of that basis and 
the matter of heat What appearance and properties 
hat basis would have, were it deprived of its latent 
heat and elastic form, and quite separated frqm all 
other matter, we cannot tell.” The accuracy of the 
vrophecy of Lavoisier has been experimentally verified, 
hut until recently we had no distinctive answer to 
the riddle of Black. The object of this lecture will 
be an attempt to advance the solution of the problem 
suggested by Black a century ago. It is interesting 
to note how confident Faraday was that hydrogen 
would ultimately be obtained in the liquid and solid 
form. In the course of one of his lectures delivered 
in the year 1852 he said: “There is reason to believe 
we should derive much information as fo the intimate 
nature of these non-metallic elements if we could suc- 
ceed in obtaining hydrogen and nitrogen in the liquid 
or solid form. Many gases have been liquefied; one, 
carbonic acid gas, has been solidified; but hydrogen 
and nitrogen have resisted all our efforts of this kind. 


* Centenary commemoration lecture, Roval Institation of Great Britain, 
Wednesday, June 7, 1800, His Grace the Duke of Northumberland, K.G., 
president, in the chair, by Prof. Dewar, M.A., LL.D., F.R.S., M.R.L., 
Fullerian Professor of Chemistry R.1.—From the Annual Report of the 
smithsonian Institution for 1900, 
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Hydrogen, iti matiy of its relations, acts as though it 
wete & metal; could it be obtained in a liquid or 
solid conditioti the doubt might be settled. This great 
problém, howevet, has yet to be solved; nor should 
we look with hopelessnéss on this solution, when we 
reflect with wonder—and, as I do, almost with fear and 
trembling—on the powers of investigating the hidden 
qualities of these elements, of questioning them, 
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Fia. 4.—LIQUID HYDROGEN EXPERIMENTS. 


making them disclose their secrets and tell their tales, 
given by the Almighty to man.” It must be confessed, 
however, that later physicists and chemists were al- 
most forced to conclude that the problem was a hope- 
less one. The full history of the liquefaction of hydro- 
gen has been dealt with in a Friday evening discourse * 
delivered in January of this year, so that all questions 
dealing with the work of other investigators may for 
the present be omitted in order to save time for the 
experimental illustrations. 


* Reprinted in Smithsonian Report, i800, pages 131-142. 
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Fia. 3. 
LIQUID HYDROGEN EXPERIMENTS. 


This large spherical double-walled and _ silvered 
vacuum vessel contains one liter of liquid hydrogen, 
You observe it is lifted out of a large cylindrical ves. 
sel full of liquid air. In order to diminish the rate of 
evaporation it is necessary to surround the vessel in 
which the hydrogen is collected with liquid air. Un- 
der such conditions the rapidity of evaporation is 
about the same as that of liquid air when kept in a 
similar vessel in the ordinary way. In order to prove 
that hydrogen is present in the liquid form the sim- 
plest experiment is to remove the cotton-wool plug, 
which takes the place of a cork, and insert a metallic 
wire, to the end of which is attached a ball of asbestog 
for the purpose of absorbing the liquid. On bringing 
it quickly into the air and applying a light it burns 
with the characteristic appearance of the hydrogen 
flame (C, Fig. 3). The liquid can readily be poured 
from one variety of vacuum vessel into another, so 
that by means of this unsilvered cylindrical form the 
appearance of the liquid and other experiments muy 
be projected on a screen (A, Fig. 3). The liquid 
hydrogen appears in gentle ebullition and is perfect|y 
clear, only there is a white solid deposit in the bot 
tom of the tube, which is really solid air. This my 
be shown by removing for an instant the cotton-wo»l 
stopper, when you see a snow of solid air falling n 
the liquid. It is easy to arrange a method of carryi 
liquid hydrogen in a small vacuum vessel in such a 
way as to prevent the access of air. This is shown 
in Fig. 1, where the vacuum vessel, after it has bern 
filled by dipping it into the main supply by meas 
of a supporting wire, is surrounded with a glass « 
velope, which becomes filled with an atmosphere .f[ 
hydrogen gas constantly maintained, thereby preve1 
ing the access of air. That the density of the liqu | 
is very small and is altogether unlike liquid air 
shown by dropping small pieces of cork, which flo: t 
readily in the latter liquid but sink instantly in t! 
hydrogen (B, Fig. 3). The real density of the liqu | 
is only one-fourteenth that of water, so that it is |v 
far the lightest known liquid. This small densi 
explains the rapidity with which the liquid is clear! 
on the entrance of the air snow. The relative sma 
ness of the gas bubbles produced in the actively bo 
ing liquid, which causes an appearance of opalescenc 
is really due to the small surface tension of the liqu 
hydrogen. The coefficient of éxpansion of liquid hyd 
gen is some five times greater than that of liqu 
oxygen, and is comparable with that of carbonic aci 
about 5 deg. from its critical point. The latent he 
of evaporation is about 190 units, and the specit 
heat of the liquid is very high, and, so far as n 
experiments go, leads me to the value 6. This is 
very marked contrast to the specific heat of liquid 
oxygen, which is about 6.5. The extraordinary lov 
ness of its boiling point is at once apparent by coolir 
a piece of metal in the liquid and then removing 
into the air, when it will be seen to condense for 
moment solid air on its surface which soon mel! 
and falls as a liquid air. This may be collected i 
a small cup, and the production of oxygen demo 
strated by the ignition of a red-hot splinter of woo 
after the chief portion of the nitrogen has evaporate: 
If a long piece of quill tubing sealed at one end, In 
open at the other, is placed in the liquid, then th 
part that is cooled rapidly fills with liquid air. O 
stopping any further entrance of air by closing th 
end of the tube the liquid air quickly becomes solic 
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Fia. 5. 
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howing in the interior a hollow 
traction, in passing from the 

form (&, Fig. 3). On biinging 
the solid from the liquid hydrogen bath into the air 
we observe liquid air running from the surface while 
the solid air inside is seen to melt (D. Fig. 3). Here 
is a tube into which liquid oxygen has been poured. 
On placing it in liquid hydrogen it freezes to a clear 


spindle from con- 
liquid inio the solid 
the tube containing 


blue ice. Liquid nitrogen under similar circumstances 
forms a colorless ice If instead of an open tube in 
free air we employ a closed vessel of about a liter 
capacity to which the quill tube is attached, then, 


on repeating the experiment, the same results follow, 
only the volume of the liquid air formed agrees with 
the total quantity present in the vessel. This suggests 
that any air left in the closed vessel must have a very 
small pressure This is confirmeil by attaching a 
mereurial gage to any vessel containing air, when 
it will be seen the vacuum produced by hydrogen cool- 
ins is equal to that of a Torricellian vacuum (Fig. 2). 
To reach such a high exhaustion the solid oxygen and 
ni‘rogen at the boiling point of hydrogen must be 
practically non-volatile or have an exceedingly small 


vapor pressure. If the ordinary air contains free 
hydrogen, helium, ete., which are non-condensable in 
this way of working, then the vacuum would not be 


so high as with pure oxygen or nitrogen. This method 


miy be used to separate the incondensable gases from 
the air. Such air vacua when examined  spectro- 
sc »pically show the lines of hydrogen, helium, and 
noon. We may now employ this process to produce 
hith vacua, and test their exhaustion by the char- 
a er of the electric discharge. Vacuum tubes which 
h: ve been prepared in this way show extraordinary 
resistance to the passage of the electric discharge; 
they also show the marked phosphorescence of the 
gl iss characteristic of Crookes tubes (F and G, Fig. 

It is, however, the rapidity with which such high 
eshaustions can be attained that is so interesting. 
Yu will observe that this large Geissler tube, pre- 


viously exhausted to some three inches’ pressure, will, 
wien the end part is immersed in liquid hydrogen, 
pi ss through all the well-known changes in the phases 


0! striation—the glow on the poles, the phosphor- 
es ence of the glass—in the space of a fraction of a 
mnute. From this it follows that theoretically we 
need not exhaust the air out of our double-walled 
vessel when liquid hydrogen has to be stored or col- 
le ted. This makes a striking contrast to the behavior 


o! liquid air under similar circumstances. The rapid 
eshaustion caused by the solidification of the air on 
th surface of a double-walled exhausted test tube, 
wien liquid hydrogen is placed in it, may be shown in 
ai other way. Leave a little mercury in the vessel con- 
ta ning air, just as if it had been left from making a 
m-reurial vacuum. Now, we know mercury in such 
a vacuum can easily be made to distill at the ordinary 


te nperature when we cool a part of the vessel with 
licuid air, so that we should expect the mercury in 
the unexhausted test tube to distill on to the surface 


cooled with the liquid hydrogen. This actually takes 
place. A rough comparison of the relative temper- 
atures of boiling hydrogen and oxygen may be made by 
placing two nearly identical hydrogen-gas thermometers 
o} erating at constant pressure side by side and cool- 
ing each with one of the liquids (Fig. 4). It will be 
seen that the contraction in the thermometer cooled 
w th liquid hydrogen elevates the liquid some six times 
hizher than that of the corrésponding liquid column 


of the thermometer placed in the liquid oxygen. A 
constant-volume hydrogen thermometer constructed as 
shown in Fig. 5, gave the boiling point of 21 deg. ab- 
solute or 252 deg. C. and a similar helium thermom- 
etcr gave the same result. The critical temperature 

about 32 deg. absolute or —241 deg. C., and the 


ritical pressure about 15 atmospheres. If a closed ves- 
sel is full of hydrogen gas at atmospheric pressure, 
then, unlike the air vessels, it shows no condensation 
when a part of it is cooled in liquid hydrogen. To 
produce liquefaction we must increase the pressure 
of the gas or reduce the boiling point of the liquid 
hydrogen by exhaustion Pure hydrogen liquefied in 
1 closed vessel is perfectly clear, showing no trace of 
color or any appearance of absorption bands in the 
position of the spectrum lines. Electric sparks pass- 
ing in the liquid when examined with the spectroscope 
show the ordinary line spectcum without any reversals. 
The vapor of boiling hydrogen is about fifteen times 
denser than that of the ordinary gas, thus bringing it 
uj: to the density of air The liquid hydrogen, at its 
boiling point, is about sixty times denser than the 
apor coming off. In the case of oxygen the density of 
the liquid is 255 times that of the vapor at its boiling 
point. 

f a piece of cotton wool in the form of a little ball 

attached to a thread, placed in liquid hydrogen, 
uid then brought into the magnetic field, it is found 
to be strongly magnetic. This is simply due to the 

idensation of solid and liquid air in the pores of the 

ol. This substance we know is magnetic On ac- 
oint of the oxygen it contains. Pure liquid hydro- 
not magnetic, but when the solid air snow is 
in suspension in the fluid, then the magnetic char- 
“ier of the latter becomes apparent when the vessel 

placed in the magnetic field. 

\ll the phosphorescent effects produced at low tem- 
peratures formerly described are intensified at the 
mich lower temperature of boiling hydrogen. To 
(imulate phosphorescence at the temperature of liquid 
i ultraviolet light had to be employed, and then 
the solid body organic or inorganic, allowed to rise in 
teaperature. It was during the rise of temperature 
thit the marked luminous emission took place. Among 
inorganic the platino-cyanide of ammonia is 


een 18 


bodies 


very remarkable in this respect, and generally the 
group in organic chemistry known as the ketonic 
lies. In the case of bodies cooled in liquid hydrogen, 


it appears that some show phosphorescence by simple 
stimulation with the light coming from an ordinary 
arbon filament electric lamp. The light in this case 
oning through glass contains only, we may say, the 
visible spectra, so that the ultraviolet rays are not now 
essential. It is strange to find photographic action still 
relatively considerable. At the boiling point of liquid 
iir the photographic intensity is reduced by 80 per 
cent of the value at the ordinary temperature. The 
photographic effect on a sensitive film immersed in 
liquid hydrogen as compared with the same placed ia 
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liquid air is as 1 to 2, so that 10 per cent of the aec- 
tion at ordinary temperatures still remains. as every 
kind of chemical action so far examined is non-existent 
at this extreme temperature, these experiments sug- 
gest that the cause of the photographic action may be 
essentially physical. No better illustration could be 
given of the rapid diminution of chemical action at 
low temperatures than to remind you that fluorine gas, 
the most active elementary body, under such conditions 
may be liquefied and kept in glass vessels. 

The effect of a temperature of 21 deg. absolute on 
the electric resistance of the pure metals is a problem 
of great interest. In passing from the melting point 
of ice to the boiling point of hydrogen, pure platinum 
loses resistance till only one-fortieth remains, and in 
the case of electrolytic copper the remaining resistance 
is only one fifty-seventh of what it was at starting. 
Such results suggest the approach to the condition of 
what may be called relatively perfect electric conduc- 
tivity as the zero of absolute temperature is ap- 
proached. 

Liquid hydrogen is a non-conductor of electricity, 
and as regards being an insulator for currents of high 
potential it is comparable to that of liquid air. The 
properties of the liquid we have witnessed in no way 
suggest the metallic character that chemists like Fara- 
day, Dumas, and Graham anticipated; and for the 
future hydrogen must be classed with the non-metallic 
elements. 

The liquefaction of hydrogen has been the conse- 
quence of some ten years’ devotion to low-temperature 
research. To many it may seem that the results have 
been indeed costly in more ways than one. The scien- 
tific worker who prepares the way for future develop- 
ment in this sort of inquiry generally selects compli- 
cated methods, and is attracted or diverted into many 
bypaths of investigation. He may leave to his succes- 
sors any credit that may be attached to cheapness and 
ease of production of the agent of research—results 
that must invariably follow. Liquid hydrogen is an 
agent of research which will enable us to examine into 
the properties of matter at the lowest-maintained 
temperature ever reached by man. Much work has 
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me to employ it for the purpose of overcoming great 
fatigue in the horses employed in my service. 

The favorable reception given to my suggestion by 
my superiors encouraged me to experiment with great 
freedom, and I was able to give to horses that were 
subjected to great strain 200 grains of sugar daily, 
mixed with their food, and distributed regularly 
throughout the day. 

The results obtained have surpassed my expectation, 
for not only has the fatigue manifested by the horses 
in this service disappeared, but many of the animals, 
until the present useless in consequence of their mie- 
erable physical condition, have recovered their normal 
strength, and are now rendering good service. 

Although this experiment has not the force of a pro- 
longed test, I deem it advisable to publish it because I 
think that in certain cases sugar is destined to yield 
important service as a special agent, to supply strength 
that has been exhausted by excessive exertion. 

JARGE KRYEMBIELH, 
Veterenario de Ira Clase. 
Hospital Militar, Junio 27, 1901. 


THE BELLIENI TWIN LENS CAMERA. 


M. BELLIEN!, of Nancy, has added to his well-known 
twin lens cameras various improvements that justify 
the name of “Universal” that he has given them. He 
has adapted to them, without increasing their bulk, 
an ordinary shutter and a plate shutter that may be 
employed at will and according to circumstances: 4a 
large angular objective of 4.1-inch focus or an anas- 
tigmatic objective of 5.2-inch focus; and, finally, a 
long-distance objective that magnifies eight times and 
gives images of remarkable sharpness. The apparatus 
represented in the accompanying figure (No. 1) is 3.5 
by 4.6 inches in size, and is provided with a magazine, 
D, that holds 12 plates, a finder, V, and a sight, F/, 
provided with a graduated scale corresponding to one 
on the objective holder, which may be moved in two 
directions. By making use of the finder the subject 
may be centered upon the plate without any difficulty, 
whatever be the shifting that has to be done in order 
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still to be accomplished. One of the most fascinating 
problems of the study of low temperatures has been 
materially advanced. The interval separating us from 
the zero of absolute temperature has been reduced to 
practically one-fourth the value that it stood at when 
liquid air was the cooling agent. We can produce in 
pure helium instantaneous temperatures, bringing us 
still nearer tne goal. Now we can maintain a temper- 
ature within less than 16 deg. of this zero, and the in- 
vestigator who will make the further attempt to reduce 
this distance by an equivalent amount, thereby reach- 
ing a steady temperature of 4 deg. or 5 deg. absolute, 
will indeed face a problem of almost insuperable diffi- 
culty. Well, let us take comfort in an aphorism of 
Davy’s: “Fortunately for the active and progressive 
nature of the human mind, even experimental research 
is only a method of approximation to truth.” 

The success of the demonstration lias been largely 
due to the unremitting exertions of my chief assistant, 
Mr. Robert Lennox, and to the valuable aid given by 
Mr. J. W. Heath. 


FATIGUE IN ARMY HORSES. 


Tue Annales de Sanidad Militar, of Buenos Aires, 
Julio, 1901, says that very good results have been ob- 
tained from the use of sugar to overcome the great 
fatigue in horses when overworked. 

The horses employed in the service of the National 
Military College in transacting the business of the es- 
tablishment are exposed, during the rainy season, to 
great strain and consequent exhaustion, in consequence 
of the bad condition of the roads and the increased 
amount of transportation due to certain conditions 
then prevailing. 

For this reason many horses, in past years, have suc- 
cumbed to the excessive strain, very many became sick, 
pathogenic microbes found in the prevailing conditions 
favorable fields for their development, and fatigue 


caused great loss of appetite, loss of flesh, pulmonary 
lesions, cardiac disturbance, nervous trouble, etc. 

The good results obtained by military surgeons from 
the use of sugar in large doses in forced marches lec 


BELLIENI *‘UNIVERSA if TWIN-LENS 


CAMERA. 


to have it in its entirety. The magazine (No. 2) is 
pfovided with a slide, R. which covers and uncovers 
the plate P, at the moment desired. This arrange 
ment permits of taking out the magazine in broad 
daylight in order to substitute another for it or to 
carry it into the dark room. Immediately in front is 
adapted a plate shutter consisting of a curtain, H, 
provided with a slit, L. When it is not desired to 
utilize this it is wound up on its roller so as to leave 
the frame, G. completely free. It is to the latter 
that is adapted the camera, (, which carries the or- 
dinary shutter, B, and the anastigmatic objective, M. 
In the interior (No. 3) and behind the shutter is 
placed the large angular objective, N. Naturally, the 
one of the two objectives that the operator does not 
desire to use is unscrewed and removed, but the same 
shutter is used for both. Finally, by removing both 
objectives there may be screwed to the shutter, B 
the long-distance objective, A (No. 1), to which has 
previously been adapted the anastigmatic objective 
M. of 5.2-inch focus. 

The use of the long-distance objective is old; but 
up to the present, in France, at least, we do not think 
that it has ever been employed with a twin lens 
camera. Nevertheless, there are many cases in which 
the operator would be pleased to have it in his powe1 
to obtain an image of large dimensions, despite the 
distance at which he is obliged to station himself 
The optical combination adopted by M. Bellieni is 
that of Zeiss, which permits of taking an instantaneous 
photograph in about & tenth of a second in clear 
weather. The sharpness is such that a 12 by 16-inch 
amplification of the negative can afterward be very 
easily -made. 

Provided with a twin lens camera thus arranged it 
ought never to be impossible for a person to obtain a 
negative. If there is but litfle light, or if it is a 
question of taking an instantaneous photograph of 
a quickly moving object, the objective shutter, B. 
must be opened and the plate shutter, G, be used. 
If there is not room enough to allow him to move 
hackward the operator must employ the angular ob- 
ipetive, N, after unscrewing the other. Then the sub- 
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ject must be centered uyon the plate in referring to 
the graduated scales of the sight, F, and the objective 
holder. Finally, if, after taking a general view, it 
is desired to have enlarged details of a part of it, 
the long-distance objective, A, must be put in place. 
In this case the finder can again be utilized provided 
it be covered with a plate of sheet iron, E (No. 1), 
containing an aperture for limiting the image given by 
the apparatus.—For the above particulars and the en- 
gravings we are indebted to La Nature. 


RUDOLPH KOENIG. 


On the second day of October, 1901, Rudolph Koenig 
passed away at his home in Paris in his sixty-ninth 
year. He had been in failing health for several years. 

Rudolph Koenig was born in Koenigsberg, Prussia, 
ou the 26th of November, 1832 At his home he re 
ceived nothing beyond the usual high school training 
given in the local gymnasium, in which his father was 
the teacher of mathematics and physics He went to 
Paris at the age of nineteen years, and in the French 
metropolis he spent most of his manhood Here he 
began life as an assistant in the manufactory of a 
celebrated violin maker, Vuillaume, where he mani 
fested unusual aptitude both as a mechanician and as 
the possessor of an extraordinary delicate and correct 
ear for musik Such leisure as he could command was 
devoted to the study of mechanics and physics 

Within a half dozen years the young acoustician 
vas enabled to undertake business on his own account 
having already attracted the notice of men of science 
by his ingenuity, patience and accuracy In 1859 he 
issued his first catalogue of acoustic apparatus. From 
that day to the present Koenig's instruments, and 
especially his tuning forks, have been generally recog 
nized as standard 

Koenig was not satisfied to fill orders and maintain 
his reputation as a constructor of instruments He 
ly perceived the value of the graphic method for 
the study of harmonic motion, and to this he devoted 
much time and labor during the first few years aftet 
establishing himself independently Wertheim and 
Duhamel had already used the tuning fork with style 
attachment for the registration of simple vibrations 
is suggested a half century previously by Dr. Thomas 
Young in England Koenig extended it to the study 
and registration of compound harmonic motion for 
both parallel and rectangular vibrations. The mathe 
matical analysis of wave motion had been abundantly 
brought out in technical treatises, and Lissajous had 
but recently excited admiration by his optical method 
of presenting rectangular vibrations Koenig devised 
the method of recording these directly from the sound- 
ing tuning fork At an international exhibition held 
in London, in 1862, he exhibited an album containing 
1 large variety of such phonograms, recorded with 
ipparatus of his own device, and accompanied with 
the tracings of the corresponding theoretical curves 
rhis was the starting point for the use of the graphi 
method of self-registration which has since been so 
extensively employed in laboratories of physics, physi 


ology 


ind psychology 

It was at the same exhibition that Koenig made 
known a wholly new method of causing the effects of 
onorous vibration to become visible by utilizing the 
delicate sensitiveness of flame to variations of 
atmospheric pressure The suggestion had come 
from America, where Le Conte had published, in 1858 
his observations on the effect of sound waves upon 
naked gas flames Koenig devised the manometrix 
capsule, and resorted to Wheatstone’s application of 
the revolving mirror for spreading the flame images 
rhe last improvements on this method have been made 
by the application of instantaneous photography to per 
petuate the images, some of the best of this work 
having been done within the last few years by Hallock 
in New York and Merritt in Ithaca The manometris 
flame is not equal to the tuning fork curve as a means 
of studying the composition of vibration, but the nov 
elty and attractiveness of the method quickly made its 
author famous. He received a number of medals, and 
in 1868 the honorary degree of doctor of philosophy 
was conferred upon him by the university of his native 
city, Koenigsberg, in acknowledgment of his merito 
rious original work in science 

Prior to 1882 Koenig had published about sixteen 
cientific papers, some in the Comptes Rendus, but 
most of them in the Annalen of Poggendorff and 
Wiedemann These were gathered into a volume 
entitled “Quelques expériences d’acoustique Since 
that time he has published a number of contributions 
to Wiedemann’'s Annalen, the last of which appeared 
in the summer of 1899 Failing health had already 
put a check upon his activity, but his passion for 
experimental research continued long after the time 
when most men lose their enthusiasm for abstract 
investigation All his research work was the outcome 
of the love of science without the promise of pecuniary 
reward It was done, moreover, with full knowledge 
that as a branch of pure science acoustics had been 
forced to the background by such subjects as heat, and 
more especially electricity, in which the field has be 
come widened almost without limit during the last 
two or three decades 

In the absence of systematic university training in 
early manhood, Koenig as an investigator in physics 
was compelled always to work at some disadvantage 
He had an abiding faith in experiment, and was not 
afraid to proclaim the results of his careful, pains 
taking work, even if it seemed to contravene the con 
clusions of those whose theoretic preparation was bet 
ter than his. The subject of musical quality was one 
which he attacked with characteristic patience. With 
the mathematical theory of combination tones, as 
brought out by Helmholtz, and the two subdivisions 
of difference tones and summation tones, Koenig was 
not prepared to grapple. With his naturally acute and 
highly trained ear he sought in vain to perceive the 
summation tones for which theory provided, and he 
reached the conclusion that they had no objective ex 
istence. Difference tones, or beat tones, as he called 
them. are easily perceived, and he spent much time 
in the investigation of such tones due to the inter 
ference of upper partials It was in furtherance of 
this investigation that he invented the wave siren: 


and as a result of experiment with it he concluded, in 
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opposition to the view of Helmholtz, that musical 
quality is determined not only by the number, the 
orders and the relative intensities of the upper partials 
which accompany a given fundamental tone, but also 
by their mode of phase combination. ‘To test this the 
wave siren was certainly better than the apparatus 
employed by Helmholtz; but the perception of the 
result requires an experienced ear. The experiment 
is more psychological than physical. Upon the present 
writer, while co-operating with Koenig in his labor- 
atory, and upon others also, the decided impression 
was that Koenig's conclusion was correct. But the 
subject is still one for investigation. 

A monumental piece of mechanical work accom- 
plished by Koenig was his great tonometer, consisting 
of hundreds of accurately adjusted and properly labeled 
tuning forks arranged in a series, each making a 
definite and small number of beats with the preceding 
and following ones, so that the frequency of any source 
of sound approximately simple can be at once ascer- 
tained by direct comparison. The range extends 
through all the tones ordinarily employed in music 
To have access to this tonometer the late Professor 
\. M. Mayer spent the summer of 1892 in Paris, where 
he secured the co-operation of Koenig in his research 
on the variation of the modulus of elasticity of differ- 
ent metals with change of temperature, as indicated 
by the pitch obtained by transverse vibration of bars. 
Koenig's keen ear was applied also in Mayer’s investi- 
gation regarding the duration of the residual auditory 
sensation when beats are produced by neighboring 
tones in different parts of the musical scale. The au- 
thor’s conclusion was that, between the limits of 100 
and 4,000 vibrations per second, there was closer accord 
ance between the results of calculation and observation 
than in the case of any other physiological law for 
which the attempt had been made to express sensation 
mathematically. So well trained was Koenig’s ear 
that in the tuning of the standard forks issued from 
his laboratory there was little need for any better 
guide than hi own auditory sensation After the 
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pitch had been provisionally attained in this way it 
was corrected by other and more exact methods, but 
the correction was always very small. 

It seems scarcely probable that Koenig will have 
any successor For a man now to devote his whole 
life to the science of acoustics would be a piece of 
specialization for which but little reward can be ex 
pected. The progress of science has its phases of 
relative importance, and that of acoustics seems now 
to be past. Koenig is dead, and his friends will re 
member him with affection and respect. His devo- 
tion to acoustic science was unique. His life was 
that of the recluse bachelor, and his later years 
brought anxiety and privation because his science 
had lost its value as a means of support He will not 
soon be forgotten; but likewise no one will aspire to 
take his place.—-W. Le Conte Stevens. Washington and 
Lee University, in Science 


PICTET’S OXYGEN SEPARATION PROCESS 

M. Raovt Prerer, the well-known Geneva physicist, 
has recently brought forward a plan for separating 
oxygen from the air, on a commercial scale, by means 
of a process of fractional distillation. If liquid air is 
allowed to evaporate, the gas which first comes off is 
almost pure nitrogen, while after nine-tenths of the 
liquid has evaporated, the remaining tenth is nearly 
pure oxygen, which can be collected and stored in any 
suitable receiver The production of liquid air, in the 
first place, is, of course, a somewhat expensive oper- 
ation, but by a system of heat interchanges M. Pictet 
utilizes the gases evaporating off to lower to the point 
of liquefaction the fresh supplies of air passed into 
his apparatus; so that were it possible in practice to 
make use of perfect conductors of heat for the coils of 
the interchanger, and of absolute heat insulators to 
prevent the passage of heat in from the exterior, the 
apparatus would work indefinitely without any dimi- 
nution of the original charge of liquid air. In actual 
practice, however, it is impossible to avoid leakages 
of heat; and it is therefore necessary to maintain a 
constant supply of energy to the apparatus, sufficient 
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to compensate for the loss of liquid air evaporated hy 
heat flowing in by conduction, or by heat generated by 
the friction of the moving fluids in the interchanger. 
This supply of energy is readily afforded by keeping 
the air in the inlet pipes under a pressure of 30 
pounds to 40 pounds per square inch, while the exhaust 
takes place at atmospheric pressure. 

M. Pictet’s plant is represented diagrammatically in 
the annexed figures. It consists of ten stills, numbered 
I to X in the diagram. These, it will be seen, are 
placed in a pile, one above the other. At starting 
each is filled with liquid air to a level fixed by an 
overflow pipe, the overflow from each passing through 
this pipe into the still below. Immersed in the liquid 
in each still is a coil of piping represented by the 
series of small circles. Each of these coils opens at 
one end into a central vertical pipe passing through 
the whole column of stills into a filter chamber at the 
top. At the other end, each coil is continued by an 
interchanger coil, forming a series of windings roun:| 
the central chamber of each still, and terminating «t 
the inlet main shown to the left of the diagram. I 
means of heat insulating partitions between the su 
cessive windings of the interchanger coils, the gas« 
evaporated from the liquid in each still flow rour 
these coils as they pass out from the apparatus. A 
interchange of heat therefore takes place between tl 
fresh supply of air entering the still through the coi 
and the outgoing gases. By using sufficiently lor 
coils this interchange can be made practically cor 
plete, so that on their final escape from the apparati 
the gases evaporated are at ordinary atmospheric tet 
perature, while the incoming air on reaching the ce 
tral chamber of the still has been reduced to a tet 
perature corresponding to the boiling point of tl 
liquid in the still. The latter is, however, at atmo 
pheric pressure, while the incoming air is at a pressu! 
of some 40 pounds per square inch, and according! 
condenses to a liquid. The latent heat set free i 
these condensations passes out through the walls ¢ 
the submerged coils, and evaporates a correspondin 
amount of the liquid in the still. The liquefied ai 
passes next from the submerged coil info the vertica 
pipe, and is delivered into a filter at the top of th 
apparatus, as already explained. In passing throug 
this filter, the solidified carbonic acid gas is straine 
out, and may be collected for bottling. The liqui 
passing through the filter is delivered into No. 1, th 
topmost still. Since, however, this still receives th 
whole amount of the incoming liquid, and only pe. 
forms one-tenth of the total evaporation, nine-tenth 
of what it receives passes on to No. 2 still by the ove: 
flow pipe, and similarly for the remaining stills of th 
Nitrogen has a boiling point of about 19 
deg. C., while oxygen boils at 183 deg. C. This dif 
ference of 12 deg. C. at these low temperatures is pr« 
portionately as great as one of 40 deg. C. at a tempe! 
ature of 60 deg. C. Hence, in the top still practicall) 
pure nitrogen is alone evaporated, and as a cons¢ 
quence the liquid in this still contains more oxyget 
than an equivalent weight of common air. A portio! 
of this liquid passes over into No. 2 still, as alread 
explained In this still, again, next to no oxygen i 
evaporated, so that the overflow to No. 3 still contain 
proportionately even less nitrogen than that from No 
1. This holds throughout the series; the liquid as i 
passes down the column through the overflow contain 
ing less and less nitrogen as it approaches the botton 
still, the contents of which consists of oxygen to the 
extent of well over 90 per cent. The distillate from th« 
five uppermost stills is 90 per cent nitrogen. In tha 
from stills Nos. 6 and 7, the nitrogen is in about the 
same proportion as in common air, while from th 
remaining three stills the discharge analyzes 55 pe 
cent of O In certain cases it may be convenient t 
collect separately the distillate from No. 10, since thi 
is over 90 per cent O; but for many industrial us¢ 
the gas obtained by combining the discharge from the 
three lower stills will serve every purpose. 

Certain precautions are needed in the purificatior 
of the air before it enters the apparatus, as it i 
essential that it shall be quite free from moisture 
which would deposit as ice and clog the interchange! 
coils. This moisture M. Pictet extracts by cooling the 
air well below the freezing point of water by ar 
auxiliary refrigerating plant. The moisture in it car 
be thus deposited in some readily accessible chambe! 
and the pure dry air passed on to the distilling plant 

The commercial importance of a really cheap metho 
of preparing oxygen on a large scale can hardly be 
overrated, as it would lead to an enormous saving i! 
fuel, particularly in the case of metallurgical oper 
ations. In many of these, the desideratum is tem 
perature rather than heat units. The specific heat ot 
nitrogen is high, and as this gas forms three-quarter 
the weight of ordinary air, the temperature attaine: 
in the air furnace is limited, and is far below what 
can be obtained by burning the same fuel in an atmos 
phere of oxygen. Hitherto, the great cost of oxyget 
has prevented any attempt to replace air by this ga 
in industrial operations; but M. Pictet hopes that wit! 
his new plant the cost may be reduced sufficiently t: 
render the substitution commercially possible. Wit! 
a plant treating some 500 tons of air per day, he esti 
mates that 110 tons of a distillate containing over 5 
per cent of oxygen could be obtained. At the sam 
time about 0.25 ton of solid CO. would be collected 
which could readily be increased up to two or thre 
tons if desired, by adding washed furnace gases to th: 
air supply entering the apparatus At one-third o 
present prices for liquid CO., this by-product would 
M. Pictet claims, pay the whole of the expenses o 
working Assuming, however, that no market couk 
be found for this product, the cost per 1,000 cubic fee 
of 50 per cent O would, making due allowance fo 
interest on capital depreciation and the like, not be 
more than about 1'4d. per 1,000 cubic feet; while if 9 
per cent oxygen alone were produced, its cost wouk 
be 314d. per 1,000 cubic feet. The power required t 
run such a plant would amount to a total of nearly 
700 horse power, of which 100 horse power would be 
needed for the refrigerator used in de-hydrating th« 
air. For metallurgical operations in which the fina 
product is carbon monoxide, the plant in questior 
should theoretically suffice to burn 110 tons of cok« 
per day.—We are indebted to the London Engineerins 
for the above description and engraving 
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TRADE SUGGESTIONS FROM UN._£D STATES 
CONSULS. 
Germany’s Food Products.—The proposed change 


in the German customs tariff, particularly the high 
duty on food stuffs, has been severely criticised from 
all sides, except one. Germany has not the natural 
resources to supply her people’s demand for meats 
and agricultural products. With a constant increase 
in population, and in the evolution from an agricul- 
tural to an industrial country, it is quite natural that 
he demand for food would advance and the production 

ecrease. Three decades ago, Germany’s demand did 
iot exceed her supply; on the contrary, there was a 
much larger export than import of food stuffs. 

The census of 1895 placed the Empire’s population 
t 52,279,901, while the census of 1900 was 56,345,044, 
n increase of 7.8 per cent over 1895, or 37.2 per cent 
ver the population of 1871. 

During the year 1900 Germany had a total import 
f 7,446,300 tons of agricultural products and meats, 
alued at 1,762,800,000 marks ($419,546,400):; while 
ier export of similar products amounted to 2,659,300 
ons, valued at 517,600,000 marks ($123,088,800). 

Of Germany’s total import for 1900, wheat forms 2.8 
ver cent; corn, 2.1 per cent; rye, 1.6 per cent; oats, 0.8 
per cent. The total value of all imports from the 
‘ited States for the same period amounted to 1,020, 
300,000 marks ($242,950,400), or 16.9 per cent of the 
Impire’s total import. The total export to the United 
states amounted to 439,700,000 marks ($104,648,600), 
r 9.3 per cent of the entire export during the year in 
juestion. 

The first effect of an increase over the present im 
ort duty on food stuffs will be an advance in price of 
hese articles. The cost of living is at present from 
% to 50 per cent higher than in the United States 
vhile wages are about one-third of those paid at home. 
'o balance the increased cost of living, wages must 
ve increased. which will again enhance the cost of pro 
luction and the selling price, thus placing the burden 
f the new duty on the people in general. 

In connection with the effect of an increased duty 
m the American export to Germany, the following 
ficial marine statistics will be of interest: 

During 1899, 1,058 steamers, with 2,690,513 regis- 
ered tons, out of a total of 2,336 vessels,* with 4,913,178 
egistered tons, were entered at German ports as ar- 
ivals from ports of the United States. As to depar- 
ures to non-European ports, 1,712 vessels, with 3,870,931 
registered tons, were cleared: out of this total, 714 
steamers, with 2,110,: registered tons, were bound for 
he United States. The export from the United States 
to Germany for the year 1900 amounted to 4,500,000 
ons. I have no figures to show the nationality of 
he vessels conveying this immense cargo, but I am 








‘ertain that American bottoms did not carry 30,000 
ons, and that a conservative estimate would give 
German bottoms two-thirds of the whole. The 3.- 


00,000 tons, if estimated at an average freight rate 
f $3 per ton, would show $9,000,000 paid by Ameri 
can exports to German shipowners during 1900.—John 
E. Kehl, Consul at Stettin. 


American Products in Austria-Hungary.—Imports 
into Austria-Hungary from the United States are in- 
reasing rapidly. American exporters have not, until 
ecently, given general attention to this part of Europe, 
which is considerably removed from ports in closest 
touch with trans-Atlantic commerce. Although the 
total amount exported from the United States during 
the year 1900 to this monarchy amounted to some $30, 
00,000, the sum is, nevertheless, capable of being en- 
larged. This probability is understood in Austria, and 
the prospect is not complacently regarded. Austrian 
manufacturers and agriculturists are making an or- 
ganized effort to stem the inflow of American products 
and within the week an important conference has 
gathered in Vienna to take measures against our com- 
petition. The movement can not be called determin- 
itive; it shows, however, the attitude of an influential 
ind educated minority. It is the producer, rather than 
the consumer, who endeavors to place himself on the 
lefensive Mention is often made here of a protective 
league, comprising Austria-Hungary, Germany, Swit 
zeriand, Holland, and Belgium, against the United 
States, although it can not be seriously considered. At 
he assembly in question, composed of leading men 
liscussing how American imports can be effectually 
restricted, it was openly acknowledged that the com 
mercial policy of the present time is dictated ani 
ontrolled by the United States. Austria is threatened 
with formidable shipments of goods that tend to dwarf 
if not actually destroy, many Austro-Hungarian indus 
tries “specially does the Austro-Hungarian agricul 


turist cry out against the imports from the United 
States of flour, corn, lard, bacon, ham, and fresh 
fruits—articles that the Argentine Republic, Russia, 


nd the Balkan States also ship to Austria-Hungary. 
Although, as yet, there has been no extensive unload 
ng of American coal at either Trieste or Fiume, it is 
eared that the United States will soon begin to carry 
inthracite to the Austrian and to the Hungarian sea 
perts, Iron, steel, and machinery have already es 
tablished themselves on a commercially profitable 
Instances of the gigantic strides of our Ameri 
an manufacturing industries are cited, to show our 
ibility to forge ahead of all competitors in many 
ields. American trusts are particularly mentioned 
is a mortal peril to European manufacturers, on ac 
ount of the powerful organization of capital and 
jusiness manipulation. 

As means to ward off encroaching American com- 
tition in Austria-Hungary, it is recommended, in view 
f the commercial policy of the United States and the 
resent customs movement of the German Empire. 
hat there be an entire reconstruction of the Austro 
lungarian tariff system, so that sufficient and lasting 
rrotection may be granted to manufacturers and agri 
ulture. At the same time, it is said, this new tariff 
nust be specialized in the most far-reaching manner 
t should contain sufficient concessions to facilitate the 
onclusion of favorable commercial treaties, and to de 
elop Austro-Hungarian exports. The usual most 
avored-nation clause in the new commercial treaties 
hould no longer be inserted, and, on the other hand, 


basis. 


* Vessels from non-European countries only, 
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certain paragraphs should be added which will give 


reciprocal advantages. In view of the rapid changes 
that are likely to occur in the field of commerce, the 
manufacturers and agriculturists consider it advisable 
to determine the duration of the treaties according to 
the productive conditions of the various states with 
which they may be céncluded. They demand that 
treaties protecting domestic industries in a satisfac- 
tory manner and stimulating export should be sub- 
ject to termination at long notice, but that a commer- 
cial treaty with the United States of America should 
be subject to short notice.—Car] Bailey Hurst, Consul- 
General at Vienna. 


Business Training for Americans in France.—In 
view of the fact that we are finding new markets 
abroad for our products, I would call the attention of 
our manufacturers and exporters to one method the 
European exporter employs to extend and retain trade 

a method which, so far as western France is con 
cerned, has been almost entirely ignored by us. The 
young men of the United States should be given a prac- 
tical business training abroad. It is just as essential 
that the American should have a knowledge of foreign 
business methods as for him to have a knowledge of the 
foreign language. These two trade weapons should go 
together when markets are to be conquered. Although 
our enterprise and progress are acknowledged, and we 
have attained a place in the foremost ranks in the com 
mercial world, we can not expect to force our crisp and 
rapid business methods upon the conservative French 
man. We may gradually convince him of the superior 
ity of our system, but we must in the beginning make 
certain concessions. Our young men should come to 
France and obtain employment in some of the large 
business establishments for six months, one year, or 
two years, as the exigencies may require. True, wages 
are low here, but doubtless a number of young men 


could obtain employment which would at least pay 
their board, and the experience thus obtained would 
be beyond value Large manufacturing and export 
houses could send young men abroad In this city 


of 200,000 inhabitants I know of but one from the 
United States who is engaged in business, and he is 
with a retail firm. Young men from England, Wales, 
Belgium, and Switzerland are here temporarily, with 
the leading import houses, getting a practical knowl 
edge of the language and of French business methods 
Especially is this true of the coal and the wholesale 
commission trades, where deals are made for phos 
phates, lumber, and grain in cargo lots. In such posi 
tions these young men are often able to give valuable 
pointers to the exporter from their own country. They 
usually attend to the correspondence from their re- 
spective countries, study French, and obtain an insight 
into the metric system and French peculiarities in 
business. I am convinced that the sale of American 
coal in France during the past year would have been 
doubled had it not been for lack of information on 
the part of the American producers concerning French 
trade, and their consequent inability to meet the re 


quirements promptly on this side—Joseph [. Brittain, 
Consul at Nantes 
Industrial Conditions in Madagascar.—-Oflicial re- 


ports from Madagascar show the following condition 
of affairs there at present 

The wood industry has already been introduced 
into the Province of Manjakandriana, there being a 
camp with two heavy lumber machines, three saws 
and two planing engines The capital required was 
about $200,000 

In Andrangoloaka there is an iron mill, but not of 
a modern type. The proprietor of this concern has 
also a wood-cutting concession A brickmaking estal 
lishment exists in the Province of Majunga; there is 
also an iron foundry, an icé-making plant, a printing 
office, and two big sawmills. All of these industries 
were started by French capital 

New undertakings which it would pay to establish 
are a rice-shelling factory, a modern steam laundry 
a brewery, a lemonade factory and a leather tannery 

A capital of from $4,000 to $5,000 would suffice fou 
the erection of a new ice plant An immediate market 
for its product conld be had outside of Majunga in 
all the neighboring ports of the southwest coasi 

Small brickyards require no great capital and would 
yield good profits Rice shelling recommends itself 
on account of the little machinery to be used; for 
such an establishment $3,000 capital would suffice At 
the present moment there are no laundries in the 
country, the washing being dong with cold water by 
the primitive native method of pounding on stones 

Tanning materials are easily obtained from th 
various kinds of native bark. A tanyard in or neat 
Majunga to prepare the local hides before shipment 
would no doubt be a paying investment. 

The European beer which is imported at Majunga 
arrives often in very poor condition, and costs 35 to 
50 cents per half-liter bottle. If a brewery with a 
capital of about $20,000 to $25,000 were established, to 
provide a good wholesome beer at reasonable prices, it 
would be a from the start.—Oliver J. D 
Hughes, Consul-General at Coburg 


success 


American Locomotives in Bavaria.—The Berlin 
Neueste Nachrichten of October 29 contains a telegram 
from Munich concerning the results of the experience 
of the Royal Railway Administration with American 
locomotives, of which the following is a translation 

“The general administration of the Bavarian State 
railways ordered and received from the Baldwin Loco 
motive Works, in Philadelphia, two express passenger 
locomotives, which have been in use nearly three 
fourths of a year. The difference between these locomo 
tives—which are easily recognized by their unearthly 
whistle—and the German engines consists principally 
in the fact that they have on each side three cylinders, 
placed vertically one above the other, and cast in one 
piece with the valve chests and saddle In other re- 
spects, the American machines are _ characterized 
throughout by the greatest simplicity in all parts, and 
their management differs very slightly from that of 
any other locomotive.” 

Since they were placed in service, the methods in 
which the steam power acts and the general efficiency 
of the locomotives have been very carefully observed. 
The result of all these tests and observations has been 
entirely satisfactory. The general direction has 
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now, as is announced by the Munich Allgemeine Zeit- 
ung, secured the patent of the American Vauclain, and 
authorized the construction of a locomotive according 
to this system, with certain modifications, by each of 
the two firms Krauss & Co., of Munich, and J. A. Maffei, 
of Hirschau. These machines are now in process of 
construction, and it will depend upon their efficiency 
and durability whether the system shall be further 
utilized. The cost of the Bavarian locomotives will be 
about 20,000 marks ($5,760) greater than that of the 
American.—Frank H. Mason, Consul-General at Berlin. 


New Acetylene Generator in Sweden.—Mr. Erik Cor 
nelius, chemist at the Carbide Factory at Throllhat 
tan, Sweden, has invented a new acetylene-gas gener- 
ator, called the “Trollhattan.” 

This generator is said to be much simpler in con- 
struction than former ones, and occupies little space. 
The falling of the carbide into the water is automatic- 
ally regulated by a rubber ball, which, as soon as it is 
filled with gas, closes the valve between the carbide 
and the water. When the volume of gas decreases, 
the hollow rubber ball contracts and the feed valve 
again permits the carbide to drop. The gas is stored 
partly in the rubber ball and partly in the space be- 
tween the funnel-shaped carbide magazine and the 
water. If much gas is generated, the water is pressed 
through valves into the water jacket in the sides of 
the apparatus, thus furnishing more room for the 
gas. A separate gas tank is therefore not needed 
Should too much gas be produced, water and gas escape 
through a safety valve. Common carbide is used; no 
cartridges. The gas is dried by being allowed to pass 
through the carbide magazine, where the carbide ab 
sorbs the moisture. As there is no gas tank, and the 
quantity of gas stored thus is insignificant, it is con 
sidered that the fire insurance companies will, without 
raising the insurance premiums, approve of the appar 
atus, even when it is placed in dwelling houses.- 
Robert S. S. Bergh, Consul at Gothenburg. 





Demand for Pitch in Marseilles.—The Compagnie 
des Mines de la Grande Combe, 17 rue Haxo, Mar 
seilles, inform me that they are desirous of receiving 
offers to supply about 5,000 tons of coal-tar pitch, for 
immediate delivery at the port of Marseilles or Cette. 
This company’s annual needs amount to 30,000 tons, 
and if satisfactory arrangements can be made the 
contracts will be placed in the United States. 

The Compagnie des Mines de la Grande Combe have 
heretofore placed their contracts for tar (brai) in Eng 
land, and they intimate to me that if American ex 
porters can deliver this article in Marseilles or Cette 
for less than 47 frances ($9.07) per ton, it will not be 
difficult to come to terms. These buyers supply sam 
ples to importers, and require that deliveries be in 
conformity therewith. This merchandise is not packed 
in barrels by the English exporters, but is dumped 
into the vessel's hold, like coal. It is probable that a 
freight rate about on a level with that demanded for 
coal could be obtained for pitch. My latest quotations 
for whole cargoes from the United States to Mediter 
ranean ports are 9s. 6d. ($2.31), and still better offers 
have been made quite recently.—Robert P. Skinner, 
Consul-General at Marseilles 


Foreign Demands for American Coal.—Consul-Gen- 
eral Skinner reports from Marseilles, October 24, 1901 

Messrs. D’Artoz Petiaux & Co., 22 rue de la Rotonde 
Marseilles, controlling the Société des Comptoirs 
Franco-Ethiopiens, write to me, under date of October 
24, as follows: 

“We are upon the point of opening a coal depot at 
Djibouti, Red Sea, where are located the headquarters 
of our establishments, and we ask you to be kind 
enough to indicate to us, or to put us in relations with 
some important miners of American coal, either for 
purchase or consignments.” 

I have received similar inquiries from the follow 
ing firms: M. Prosper Lauze, 59 rue Fabrerie, Alais 
Gard; Senor Olivares, Acequia, 12, 1 Barcelona, 
Spain; Monsieur Epercieux, 79 rue Nationale, Firminy 
Loire. 

The labor situation, as respects the mining industry 
in France, is in a very troubled state, and it might be 
well for American exporters to familiarize themselves 
with conditions in this country 


Peat as Fuel for Locomotives in Sweden.—Consu! 
Bergh sends the following from Gothenburg, October 
30, 1901: 

The Vislanda-Bolmen Railroad, Sweden, made a few 
days ago an experiment with pressed and dried peat 
as fuel with an extra train consisting of locomotive 
fifteen loaded freight cars, and one passenger car 
The distance was about 22 miles, and the time-table 
was set for lower speed than the ordinary, but this 
extra train arrived in due time at the respective sta- 
tions, and at the final station fifteen minutes ahcad of 
time Considering the fact that the locomotive in 
use was built for using coal only, the result of the 
trial is regarded as very satisfactory. 
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litions in Madagascar— * Germany's Colonial School. 


No. 1194. November 20,—German View of American Admin- 
istration in the Philippines—French Sugar Yield of 1901-2—*Geograph 
jeal Exposition at Antwerp—* Artificial Fertilizer im South Australia 
* Railroad Material in Chile—* Proposed Electric Tramway at North- 
ampton—* Furniture in Constantinople. 
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No, 1196. Newember 22.— Making Paper from Bark in Madagas 
car—Sewing-Machine Trade—*New Process of Glazing Crockery— 
*Peat as Fuel for Locomotives in Sweden—* American Warehouse in 
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AND RECEIPTS 


which is not effaced by water, is prepared 
Mittheilungen fuer 


rRADE 


Glass Ink, 
1s follows according to Praktische 
Handel und Gewerbe. 


NOTES 


Turpentine 15 parts. 
Shellac +1474 10 parts. 
Venice turpentine $ parts 
Fine lampblack Ae 3 parts. 


To Paint Wrought Iron with Graphite.—In order to 
make wrought iron look like new, procure fine graphite 
and stir it like any other pigment with equal parts of 
varnish and turpentine oil, adding a little siccative. 
Paint the iron parts with this twice, allowing to dry 
each time. — the second coating must be 
perfectly dry before further treatment. The latter 
consists in preparing graphite with spirit and apply 
ing it very thinly over the first coat. After the drying 
or evaporation of the spirit the graphite last applied 
is brushed vigorously, whereby a handsome, durable 
gloss is produced.—Deutsche Malerzeitung 


New Hardening Agent for Stee).—-The new hardening 
agent consists in a liquid in which the steel heated to 
redness is cooled. The liquid is obtained by dissolving 
quicksilver and yellow prussiate of potash in nitric 
acid and may be employed in any desired degree of di 
lution with water 

For 1 liter of 
250 grammes of 


hardening liquor take, for instance: 
quicksilver, 20 grammes of yellow 
prussiate of potash, 800 grammes of nitric acid and 150 
grammes of water In order to avoid the formation 
of a large quantity of fumes, when the substances are 
united the mercury is first dissolved in 600 grammes 
of nitric acid and the rest (200 grammes) is used for 
dissolving the yellow prussiate of potash. Both solu- 
then mixed together with addition of water. 
mercury in nitric acid increases 
steel 

potash has the following action 
same manner as in 
sprinkling it with 
and then quench- 
which cannot be 


tions are 
The solution of the 
the hardness of the 
Yellow prussiate of 
upon steel Proceeding in the 
hardening iron by heating the steel 
powdered yellow prussiate of potash 
ing with water, a steel is obtained 
used for for the reason that it would split in 
use as yurnt If, on the other 
hand, a solution of yellow prussiate should be allowed 
to act upon the hot steel, there would be no hardening, 
nor would there be any with iron This shows that 
yellow prussiate of potash is useless for hardening 
steel, and that especially in the dissolved state it has 
no hardening action upon steel Therefore yellow 
prussiate of potash is not intended as a hardening 
agent—for this the mercuric nitrate is employed— 
but its mission is to take away the brittleness from 
the steel and to impart to it a certain degree of ductil 
itv—Neueste Erfindungen und Erfahrungen 


tools, 


though it had been 


Consistent Machine Oi! Melt in a kettle holding 
two to four times as much as the volume of the mass 
which is to be boiled therein, 10 parts, by weight, of 
tallow in 20 parts of rape oil on a moderate fire, add 
10 parts of, if freshly and well-burnt lime 
slaked in 30 or 40 parts of water, increase the fire 
somewhat and boil with constant stirring until a thick 
froth forms and the to the bottom of the 
kettle Especially should be pre 
vented from burning by diligent Then add in 
10 parts each, gradually, 70 parts of rape 
oil and boil with a moderate fire, until the little lumps 
gradually forming have \ited ft i whole uniform 
mags With this operation it is of importance to be 
alle to regulate th ire quickly Now samples are 
continually taken illowed to cool quickly 
on glass plates rhe boiling down must not be carried 
so far that the samples den on they must 
pin long, fine thread iched with the finger 
When this point is reached vith constant stirring 
when the heat has ri 1 ifficiently (which may be 
tested by pouring in [ lrop f iter) 25 to 30 
parts of water Now raise the e, without ceasing to 
stir, until the mass come« feeble, uniform boil 
In order to be able to t quickly in case of a sudden 
boiling over, the fire be such that it can be re 
moved quickly, and a ld water must always be 
kept on hand Next, gradually add in small portions, 
Oiling of the 500 parts 
thick, 800 to 900 parts may 
contents of the 
grease from 
Agitate until 
cool; if the grease 
little paraffine oil 
paraftine Oi] may 
mirbane oil. 


possible 


mas tich 
toward the end it 

tirring 
portions of 


cooling 


oO as not to disturb the mass 
of paraffine oil (if 
be added) remove the fire 
kettle to clarify ind skim off the 
the sediment tirring 
the mass begins to thicken and 
should still be too solid, stir in a 
the second time the odor of the 
admixture of a littl 


very 
allow the 
warm 


into a apparatus 


be disguised by the 
Industrie Blaetter 


Coatings on German Silver and Plat- 

After innumerable experi 
ichieved in producing the 
monochromati shades on platinum and Ger 
electrolytic decomposition of organic 
metal to be treated being con 
positive electrode It had been for 
merly supposed that it was principally the form of 
the negative pole hat influenced the nature of the 
Nobili figures Although thi annot be denied alto 
gether—for with a sharply pointed platinum wire 
only ring-shaped figures can be obtained—yet the rule 
is subject to modification with regard to certain man 
ganous salts With solutions of maganous hippurate 
succinate, even very thin platinum 
rings are 
monochromatic coating, in the 
positive electrode This has been observed with 
these special salts It further appears that metals 
which form high oxides, such as lead and manganese, 
are the best in solution for producing Nobili figures 
In using the special manganese salts for obtaining the 
monochromatic coating, the shape of the negative pole 
appears to be immaterial; but it is advisable, to secure 
uniformity of the coating on the positive element, that 
the negative element should take the form of a disk 
of platinum. Nothing decidec can be said about the 
strength of the manganese solutions, as the best 
strength depends upon the power of the current, and 
must be determined by each experimenter for his own 
special case. The weaker the current the stronger the 
manganese solution must be The color produced 


Monochromatic 
inum .—By Dr. R. Boettger 
ments succes has been 
finest 
man 
manganous 
nected with the 


silver by 
salts, the 


acetate or when a 
wire serves as the 


never formed, but a 


negative pols colored 


only 


SCLENTIFIC 


changes much and quickly, so that it is essential to 
instantly break the current when the desired color has 
been produced. Golden yellow, green, and purple are 
obtained with particular brilliancy. The metal should 
be removed from the bath as soon as the current is 
stopped, rinsed with distilled water, and carefully 
dried with soft blotting paper. If manganous chloride 
or lead acetate is used, the colors appear in rings in- 
stead of as a uniform layer and of all the colors of the 
rainbow, in the softest shades, the predominant hues 
being green, golden yellow and blue, each whole sys- 
tem of rings surrounded by a yellow zune.—Der Metall- 
arbeiter. 

The toga, d of Metals and Alloys.—As a general 
rule, pure metals are much less adapted for pouring 
thon the alloys; thus pure copper, pure silver and pure 
1 el are unsuitable casting materials, since it is pos- 
sit only in very rare cases to obtain dense castings, 
while the alloys of these metals can’ be readily made 
into the desired shapes by means of the casting pro- 
cess. Th behavior of the metals to lower their melt- 
ing poin. vy alloyage, and thus becoming more readily 
castable, is utilized especially for difficultly fusible 
alloys. The difficulty of the production of a casting 
grows with the melting temperature of the material 
to be cast. The higher the same is, the more labor- 
ious and difficult is the production of the casting mold, 
the more expensive is the material of the latter, and 
the larger a quantity of fuel is required to fuse the 
material to be treated. Metals fusing at a low tem- 
perature may be cast with greater ease than those 
melting at a higher one. Castings of tin, lead and zinc 
can be produced without the expenditure of trouble, 
time and material required by those of aluminium, 
bronze, brass, silver, gold, crude iron, steel, etc. Every 
medium which is adapted to depress the fusing temper- 
ature will also obviate the difficulty of the production 
of the casting and the danger of a failure of the work. 
The consistency of the fused metals also exercises 
great influence upon the use of the material for im- 
parting shape in a liquid state. In the same sense 
as, for example, water, oil and quicksilver represent 
different degrees of fluidity, the fused metals also ex- 
hibit a different behavior in the liquid state as well as 
at the transition from the solid into the liquid state. 
Forgeable iron, platinum and nickel soften before they 
melt, hence they pass through the stages which may be 
compared to glass, sealing wax, wax, oil and water, 
while the metallic alloys change their state of aggrega- 
tion more or less suddenly. Those metals which soften 
before melting are as a rule more thickly liquid, even 
if heated far above their melting point, than the al- 
loys which soften without melting. For this reason, 
the production of castings from copper is difficult, 
while the use of bronze for this purpose, hence an 
alloy of copper and tin, offers no difficulties what- 
ever. Welded wrought iron cannot be poured. The 
following are best worked up mechanically, but are 
still susceptible of being poured: Aluminium, copper, 
gold and silver (including their alloys with copper), 
steel and ingot iron (the more carbon the better for 
pouring), German silver, and platinum. Capable of 
being cast, but also of being worked mechanically are: 
Lead, tin, zine, the various bronzes (if the percentage 
of tin is below 15). brass. antimony-tin alloy ( Britannia 
metal), antimony-lead alloys (if the percentage of an- 
timony does not exceed 10) The following can only 
be poured Cast iron, bronzes containing more than 
14 per cent of tin, and antimony-lead with a high 
percentage of antimony (10 to 20 per cent).—Die 
Edelmetall-Industrie 
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